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PREFACE 


BACKGROUND 

This  report  was  performed  by  the  engineering  firm  of  Carter  &  Burgess,  Inc.  under  the 
Energy  Engineering  Analysis  Program  (EEAP),  for  the  Fort  Worth  District  Corps  of 
Engineers.  The  purpose  of  this  report  is  to  identify  and  analyze  energy  conservation 
opportunities  (ECO’s)  related  to  sixteen  (16)  dining  facilities  at  Fort  Sam  Houston  and  five 
(5)  dining  facilities  at  Camp  BuUis. 

Energy  Conservation  opportunities  (ECO’s)  identified  in  this  report  have  been  analyzed 
using  sound,  accepted  fundamentals  of  engineering  and  the  current  utility  rate  schedules. 
Each  recommended  ECO  is  fully  documented  with  calculations  for  energy  savings.  Savings 
to  Investment  Ratio  (SIR)  and  simple  payback. 

This  report  is  prepared  in  accordance  with  the  detailed  scope  of  work  for  Contract  No. 
DACA63-91-D-0048,  Delivery  Order  0011  (Refer  to  Appendix  F  for  complete  scope  of 
work).  The  BLAST  life  Cycle  Cost  In  Design  (LCCID)  program  with  the  ECIP  option  was 
used  to  determine  the  Life  Cyde  Cost  (LCC)  and  Savings  to  Investment  Ratio  (SIR)  for 
each  ECO. 

REPORT  ORGANIZATION 

This  report  has  been  organized  to  provide  condse  information  related  to  the  EEAP  program 
presented  herein.  The  report  is  broken  into  five  sections.  As  follows; 

Introduction 
Executive  Summary 

UtiUty  Rate  Schedule  Analysis  DHC  QUALITY  inspected  2 
Energy  Conservation  Analysis 
Appendices 

Section  2  presents  a  compilation  of  the  data  analyzed  as  well  as  a  summary  of  the 
recommended  Energy  Conservation  Opportunities. 

Section  3  provides  an  analysis  of  the  baso' utility  rate  structures  for  natural  gas  and 
electricity. 


Section  1 
Section  2 
Section  3 
Section  4 
Section  5 
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Section  4  presents  a  description  of  each  facility  audited  along  with  the  recommended  ECO’s 
with  calculations  for  implementation  cost,  energy  savings,  maintenance  savings  and  an  ECIP 
sununary  sheet. 

Section  5  is  the  report  appendices  which  contains  the  following: 


Utility  Rate  Schedules 

Non-recommended  ECO’s 

Maintenance  and  Operational  Recommendations 

Criteria  and  References 

Lighting  Implementation  Costs 

Scope  of  Work 

Symbol,  Abbreviations  and  Conversion  Factors 
Sample  Software  Calculations  and  Output  Descriptions 
Implementation  Documentation  (DD  Form  1391) 

ACKNOWLEDGMENTS 


The  engineering  staff  of  Carter  &  Burgess,  Inc.  would  like  to  extend  its  thanks  and 
appreciation  to  the  FWD-COE  and  the  DEH  staff  for  assistance  in  gathering  the  building 
data  and  operating  schedules  necessary  to  complete  this  report 


2 


EXECUTIVE  SUMMARY 


INTRODUCnON 


This  report  was  conducted  to  identify  Energy  Conservation  Opportunities  (ECO’s)  for 
twenfy  one  (21)  dining  and  kitchen  facilities  at  Fort  Sam  Houston  and  Camp  Bullis.  All 
sources  of  energy  consumption  were  considered  in  this  report,  including  electricify,  natural 
gas,  and  steam. 

BUILDINGS/FACILmES  AUDITED 
FORT  SAM  HOUSTON 


The  dining/kitchen  facilities  at  Fort  Sam  Houston  analyzed  for  this  report  range  in  age  from 
late  19th  century  to  less  than  10  years  old.  Construction  types  also  vary  widely.  The 
majority  of  the  facilities  are  constructed  of  concrete  block  walls  with  face  brick,  although 
wood  frame,  stone  and  stucco  construction  was  also  observed. 

CAMP  Bums 

The  dining/kitchen  facilities  at  Camp  Bullis  are  all  of  similar  construction  and  were  built 
in  the  early  1900’s.  These  facilities  are  wood  frame  construction  with  lapboard  ^eriors. 

PRESENT  ENERGY  CONSUMPTION 

Electricity  and  gas  are  not  sub-metered  to  the  building  level.  The  gas  supply  is  sub-metered 
randomly  with  some  buildings  having  multiple  meters  and  some  meters  feeding  multiple 
buildings.  The  electrical  usage  is  primarily  metered  thru  two  central  sub-stations  for  the 
entire  base.  Therefore,  the  energy  consumption  information  is  based  on  the  total  base 
consumption  as  metered  thru  the  two  main  sub-stations.  (Refer  to  Table  1  for  Base  Year 
Utility  Consumption). 
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Company  Rate  Schedule: _ j  Large  Lighting  and  Power  Large  Volume 


COMPOSITE  PROJECT  SUMMARY 


Listed  in  Table  2A  is  a  compilation  of  all  recommended  ECO’s.  Tables  3A  and  3B  are 
compilations  of  all  recommended  ECO’s  studied  as  well  as  the  analysis  results  for  each 
ECO.  Table  3A  is  sorted  by  building  number  and  Table  3B  is  sorted  by  descending  SIR. 
Also,  shown  in  Table  2A  is  the  ECO  numbers  and  ECO  descriptions  analyzed  for  this 
report  A  detailed  summary  of  each  ECO  may  be  found  with  eadi  building  description  and 
aiialysis. 

SUMMARY  OF  PROJECT 

(All  recommended  ECO’s  included  •  see  Table  4  for  ECIP  summary  calculations) 


KWH  Savings:  _ 

2.263.894 

KWH/yr 

KW 

Demand  Savings:  _ 

7.241.9 

Gas  Savings:  _ 

L648.4 

MCF/yr 

/Year 

Cost  Savings:  $ _ 

140.319.00 

Implementation  Cost:  $ _ 

1.187.540.00 

Simple  Payback:  _ 

6.2 

Years 

Savings  to  Investment:  _ 

.^.43 

Ratio  (SIR) 

This  report  identified  capital  intensive  projects  which,  if  inqrlemented,  will  result  in  the 
savings  and  costs  summarized  above.  The  savings  for  the  recommended  composite  project 
listed  above  account  for  interdependence  of  savings  of  individual  ECO’s. 

SPECIAL  CONSIDERATIONS 

UTILITY  REBATES 

City  Public  Service  does  not  currently  offer  any  utility  rebate  incentives  for  energy  retrofit 
measures. 

MAINTENANCE  AND  OPERATION  OF  RETROFITTED  SYSTEMS. 

The  combination  of  ECO’s  identified  in  this  report  will  result  in  an  overall  decrease  in 
m^tenance  labor  and  cost  This  is  due  primarily  to  the  installation  of  new  lighting  systems 
with  increased  service  lives  and  a  reduction  in  operating  hours  for  meghaniral  equipment 
with  the  addition  of  automatic  stop/start  functions.  Addition  of  automatic  stop/start 
functions  will  also  extend  the  useful  life  of  the  equipment 
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TABLE  3A.  COMPOSITE  ECO  SUMMARY  (BY  BUILDING) 
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TABLE  3B.  COMPOSITE  ECO  SUMMARY 


TOTAL  I  I  2.263.8941  7.241.91  1.S2S.2I  S3.402.00l  i140.319.00i  t1. 187.540.00  6.20 


TABLE  4.  EClP  SUMMARY 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  _ COMPOSITE  ECO  SUMMARY _ 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  20  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$1,065.058 

$58,576 

$63,903 

$1,187,540 

$0 

$0 

$1,187,540 


2.  ENERGY  SAVINGS  (+VCOSTf-1: 

DATE  OF  NISTIR  85-  3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4. 1992 


ENERGY 

SOURCE 

COST 

$/MBTU(1) 

SAVINGS 

MBTU/YR(^ 

ANNUALS 

SAVINGS(9 

DISCOUNT 

FACTOR(^ 

DISCOUNTED 

SAVINGS(S) 

A.  ELEC 

B.  DIST 

$10.55 

7726.67 

$81,516 

$0 

14.65 

17.70 

$1,194,215 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

E.  PPG 

$3.31 

1699.50 

$5,625 

$0 

20.60 

13.59 

$115,882 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

1.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L.  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

N.  TOTAL 

9426.17 

$48,279 

$135,421 

13.59 

$656,109 

$1,966,206 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  1-1: 

A.  ANNUAL  RECURRING  (+/-)  $3,402 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

13.59 

$46,233 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.(2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$429,288 

1 

0.96 

$412,116 

b. 

N/A 

$0 

2 

0.92 

$6 

c. 

N/A 

$338,516 

3 

0.89 

$301 .279 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

I. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

I. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$51,000 

13 

0.6 

$30,600 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

Chiller 

$231 .987 

15 

0.56 

$129,913 

P- 

TOTAL 

$1,050,791 

$873,908 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $820,142 

4.  SIMPLE  PAYBACK  lG/(2N3+3A+f3BPl/ECONOMIC  LIFBI:  _ 6.2  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C1;  $2.886,347 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  2.43 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR1:  8.7% 


aQDQLQgY 


This  analysis  was  conducted  with  the  use  of  four  different  software  packages.  These 
packages  are  SimpCalc,  Flex,  Trace  and  Lotus.  Each  software  package  was  utilized  for 
different  ECXD  ^es.  The  following  is  a  description  of  the  software  packages  and  the 
corresponding  EC^’s  which  were  analyzed.  Refer  to  ^pendix  H  for  example  software 
output  summaries  with  descriptions  of  the  results  as  well  as  sample  calculations. 

SIMPCALC 

Simplified  Energy  Conservation  Opportunity  Calculation  System  which  was  developed  for 
the  Texas  LoanSTAR  (Saving  Taxes  And  Resources)  program  through  the  Governor’s 
Energy  Office  and  the  Department  of  Energy.  This  software  was  utilized  to  perform  energy 
savings  calculations  for  the  following  ECO  types: 

IV.  HVAC 

A.  Night  setback/setup  thermostat 

C.  Upgrade  HVAC  controls. 

1.  Add  stop/start  fimction  to  HVAC  equipment. 

D.  Improve  efficiency  of  operations. 

2.  Replace  RTU  with  higher  efficiency  unit 

VI.  Power 

A,  Convert  to  energy  efficient/smaller  motors. 

FLEX 

Federal  Lighting  Energy  eXpert  (FLEX)  program  which  was  developed  by  the  National 
Renewable  Energy  Laboratory  for  the  Department  of  Energy.  This  software  was  developed 
to  analyze  lighting  retrofit  systems  and  is  capable  of  calculating  lighting  energy  savings, 
HVAC  ener^  savings,  implementation  cost  (refer  to  i^pendix  E  for  input  lighting 
implementation  costs),  and  maintenance  savings.  This  software  will  also  calculate  the 
footcandle  levels  before  and  after  retrofit.  This  software  was  utilized  to  perform  energy 
savings  calculations  for  the  following  ECO  type: 

Vn.  Reduce/Enhance  Lighting 

C.  Remove  uimeeded  lamps  or  fixtures. 

D.  Reduce  indoor/outdoor  lighting  to  AEI  levels. 
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DC  Improve  lighting  Effidency 

A.  Replace  incandescent  lamps  with  contact  fluorescents. 

B.  Replace  incandescent  exit  fixtures  with  LED. 

C  Replace  standard  lamps  with  energy  saving  lamps. 

D.  Replace  standard  ballasts  with  energy  saving  ballasts. 

E.  Replace  existing  fixtures  with  high  effidency  fixtures. 

TRACE 

Trace  is  a  building  energy  analysis  program.  It  is  designed  to  calculate  energy  consumption, 
operating  costs  and  equipment  paybacks  for  HVAC  ^tems.  This  software  was  utili^d  to 
perform  energy  savings  calculations  for  the  following  ECX)  types: 

IV.  HVAC 

C.  Upgrade  HVAC  controls. 

1.  Add  stop/start  function  to  HVAC  equipment. 

D.  Improve  effidency  of  operations. 

1.  Replace  chiller  with  higher  effidency. 


LOTUS 


Lotus  is  a  spreadsheet  program.  This  software  was  utilized  to  perform  calculations  for  the 
Bin  Method  (refer  to  ^pendix  H)  for  ECO  type  as  follows: 

IV.  HVAC 


F.  Install  make-up  air  supply  for  kitchen  areas. 

RECOMMENDED  ECO’S 

All  reconunended  ECO’s  are  listed  after  each  building  description.  All  c:a]cailations, 
references,  manufacturers  data,  implementation  costs  and  ECIP  summary  calculations  are 
included  for  each  ECO. 


NON-RECOMMENDED  ECO’S 


All  non-recommended  ECO’s  and  justification  references  are  included  in  y^pendix  B. 


ASSU 


All  assumptions  are  listed  with  each  individual  ECO. 
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CONCLUSIONS 


The  results  of  this  analysis  indicate  that  the  ECO’s  reconunended  result  in  a  project  which 
is  eligible  of  EdP  funding.  The  approximate  implementation  cost  for  the  project  is 
$1,187^40.00  with  a  simple  payback  of  62  years  and  an  SIR  of  2.43.  The  adjusted  internal 
rate  of  return  is  8.7%. 
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UTILITY  RATE  SCHEDULE  ANALYSIS 


ELECTRIC  UnLITY  RATE  SCHEDULE  ANALYSIS 

NAME  OF  UnUTY:  Qty  Public  Service 

RATE  SCHEDULE  ANALYZED:  Large  Lighting  and  Power  Service 

(See  Appendix  A) 

SUMMARY  OF  BILUNG  COMPONENT  CHARGES: 

Customer  Charge:  $130.00 

On-Peak  Months  Off-Peak  Months 
Energy  Charge:  $.036  /KWH  $.036  /KWH 

Demand  Charge:  $7.50  /KW  $625  /KW 

AVOIDED  COST  OF  ENERGY  TO  BE  USED  IN  CALCULATIONS: 


CHARGE 

PEAK 

UnUTYCOST 

SITE  COST 

Energy  Charge 

On-Peak 

$.036/KWH 

$1035/MBTU 

Off-Peak 

$.036/KWH 

Demand  Charge 

On-Peak 

$7.50/KW 

sa> 

Off-Peak 

$6.25/KW 

Site  Cost  was  obtained  using  a  conversion  factor  of  .003413  MBTU/KWH. 


COMMENTS: 

No  incentive  or  rebates  for  energy  retrofit  measures. 
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GAS  UnUTY  RATE  SCHEDULE  ANALYSIS 


NAME  OF  UTILITY:  Qty  Public  Service 

RATE  SCHEDULE  ANALYZED:  Large  Volume  Gas 

(See  Appendix  A) 

SUMMARY  OF  BILLING  COMPONENT  CHARGES: 

Minimum  Charge:  $325.00/month  per  meter 

December-March  April-November 

Demand  Charge:  $0.80  per  CCF/Day  $.64  per  CCF/Day 

Energy  Oiarge:  $265  per  CCF  $265perCCF 

AVOIDED  COST  OF  ENERGY  TO  BE  USED  IN  CALCULATIONS: 


Charge 

Utility  Cost 

Site  Cost 

Gas  Usage 

$  3.41/KCF* 

$331/MBTU 

Site  cost  was  obtained  using  a  conversion  factor  of  1.031  MBTU/KCF. 

•Utility  cost  was  based  on  an  average  cost  of  gas  based  on  Historical  Billings  (See 
Appendix  A). 


Building  44  is  primarily  a  one  story  building  with  a  total  of  95,000  square  feet  The  snack 
bar  is  contained  within  this  facility  and  consists  of  approximately  2,000  square  feet 

The  operating  hours  are  from  6:00  am  to  2:00  pm,  5  days  per  week. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  system  consists  of  a  3  ton  packaged  DX  rooftop  unit  with  gas  heating  and 
a  kitchen  exhaust  hood. 

Hot  water  is  supplied  by  the  central  building,  gas  fired,  domestic  hot  water  boiler.  There 
is  no  dishwashing  equipment  and  all  dishes  and  utensils  are  disposable. 

The  following  ECX)’s  are  recommended  for  Building  44: 

1.  rv.  A  •  Night  setback/setup  thermostat 

2.  Vn.  D  -  Reduce  indoor/outdoor  lighting  to  AEI  levels 

3.  DC  C  -  Replace  standard  lamps  with  energy  saving  lamps 

4.  DC  D  -  Replace  standard  ballast  with  energy  saving  ballast 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPOR1 


nuciiii 


ES  (ECO-s>  -  BUILDING  NO.  44 


ECX)  NO:  IVA. 


ECXD  NAME:  Night  setback/setup  thermostat 


SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

Demand  Savings: 

Gas  Savings: 

Cost  Savings: 

Implementation  Cost: 

Simple  Payback: 

Savings  to  Investment: 
Ratio  (SIR): 


_ 472 

0 

_ 3.5 

S  29.00 

i _ 122.00 

_ _ 

_ 3.15 


KWH/yr 

KW/yr 

MCF/yr 

/yr 

Years 


ECO  DESCRIPTION: 

Currently,  a  manual  thermostat  is  used  to  control  the  packaged  DX  rooftop  unit  which 
serves  the  snack  bar.  This  ECO  analyzes  the  installation  of  a  programmable  night 
setback/setup  thermostat  to  reduce  energy  consumption  during  unoccupied  periods. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  SimpCalc  Calculations) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

MAINIENANCE  COSTS: 

Maintenance  costs  of  $5.00/year  is  included  in  the  LCCA  for  programming,  battery 
replacement  and  failures. 
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LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EOF  Life  Cycle  Cost  Summary) 
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TEXAS  LoanSTAR  Program  -  ECRH  Simplified  Calculation  Ver  2.0 
11/08/93  SimpCalc  2.0  SUMMARY  (by  FORM)  -  FORT  SAN  HOUSTON 


Page  1 


ssssssssssssssssss 


BSSSSSSSSSSSSSSSSSSSSSSSSSSSSa 


rsasssssasawsssassr 


Form 

Facility 

ECRM  Desc.  Page 

KWH/Yr 

KU 

NCF/yr 

mmBtu/Yr 

S/Yr 

Imp. Cost 

PaySack 

C7-01 

BLDG  0044  SNACK  BAR 

Prog  Thermostat  1 

472 

.00 

3.5 

5.2 

29 

122 

4.2 

***  SUB-TOTAL  *** 

472 

.00 

3.5 

5.2 

29 

122 

4.2 

**  GRAND  TOTAL  ** 

472 

.00 

3.5 

5.2 

29 

122 

4.2 

•sss^sssssssssssssssssssxssssssssssssssssssssssssssssssssssssssssssssaassssssssxasssssssssasssssasssszssass^saw] 
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TEXAS  LoanSTAR  PrograM  -  ECRN  Simplified  Calculation  Ver  2.0 
11/08/93  Consolidated  ECRN  Detail  -  FORT  SAN  HOUSTON  Page  1 


C7-001  Programnable  Thermostats  -  BLOG  0044  SNACK  BAR  (G) 

Cost  Source:  means  cost  estimating 

Description:  Install  night  setback/setup  thermostat. 

A)  _ J5  BTU/hr-ft-F  U-Value  of  Walls 

B)  _ 0  Sq.Ft.  Wall  Area  (includes  windows  and  doors) 

C)  _ ^  BTU/hr-ft-F  U-Value  of  Roof 

2074  Sq.Ft.  Roof  Area 

70  Degree/F  Heating  Season  Thermostat  Setpoint 

F)  _ 55  Degree/F  Heating  Season  Thermostat  Setback  Setpoint 

^000  Hours/yr  Heating  Season  Setback  Hours 

=  12  Hrs/day  x  150  Days/yr 

H)  _ 74  Degree/F  Cooling  Season  Thermostat  Setpoint 

n  _ 90  Degree/F  Cooling  Season  Thermostat  Setback  Setpoint 

2400  Hours/yr  Cooling  Season  Setback  Hours 

»  12  Hrs/day  x  200  Days/yr 

"7500  Heating  Equipment  Efficiency  (Table  2) 

L)  $  3,41  /NCF  Cost  per  NCF 

N)  8.57  BTUH/Uatt  EER  of  Air  Conditioning  Unit  (Table  1) 

H)  $  .0360  /KWH  Cost  per  KWH  -  Summer 

O)  ^  122  Installed  Cost  = _ 1  Thermostats  x  $  122/stat 

P)  104  BTU/hf-F  Total  Envelope  UA-Value 

9^  2.8  imiBTU/yr  Heating  toad  Reduction 

^  12  Heating  Cost  Reduction 

5)  ^<*0  *mBTU/yr  Cooling  toad  Reduction 

^  17  /year  Cooling  Cost  Reduction 

U)  S _ W  /year  Annual  Cost  Savings 

V)  4.2  years  Simple  Payback 
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c^liliiiiBURGEssiic)SiiesiiM;^NP 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 


PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 


SUBMITTAL-  _ 85.0% 


ECO  NO/  BUILDING:  IV.  A.  /  BLDG  0044 _ 


PROJECT  NO:  91109912P 


ESTIMATOR:  S.P.  CLARK 


DATE: 

23-Oct“93 

CHECKED  BY:  DJY 

TASK  DESCRIPTION 


IQUANTITY 


Nb/UMi  UNIT  I MH  UN 


LABOR 


HRS  I  UN  PRICE  I  COST 


MATERIALS 


COST 


UN  PRICEl 


SUBTOTAL 


CONTENGENCY 


OVERHEAD  &  PROFIT 


TOTAL 


10.00% 


10.00% 


TOTAL 

COST 


JOBNUMCE.WK1 
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28-Oct-93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  _ BUILDING  0044  -  ECO  IV.  A  -  NIG.HT  SETBACK/SETUP  THERMOSTAT 

ANALYSIS  DATE:  NOVEMBER  1 .  1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (lA+IB+IC) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D- 1 E  - 1 F) 


$109 

$6 

$7 

$122 

$0 

$0 

$122 


2.  ENERGY  SAVINGS  (+)/COST(-L 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4.  1992 


ENERGY 

SOURCE 

COST 

$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

ANNUALS 

SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

A  ELEC 

$10.55 

1.61 

$17 

11.77 

$200 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

3.61 

$12 

15.34 

$183 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  OTHER 

$0 

11.12 

$0 

M.  DEMAND  SAVINGS 

N.  TOTAL 

5.22 

$0 

$29 

11.12 

$0 

$383 

3.  NON  ENERGY  SAVINGS  f-H  OR  COST  1-1: 

A  ANNUAL  RECURRING  (+/-)  -$5 

1 .  DISCOUNT  FACTOR  (TABLE  A)  111 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  -$56 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINQS(+) 

C0ST{-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 
FACTOR  (3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.69 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

:  $0 

9- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

I. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

m 

11 

0.65 

$0 

■ 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

p- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  -$56 


4.  SIMPLE  PAYBACK  1G/f2N3+3A4-f3Bp1 /ECONOMIC  LIFE)):  _ 5.1  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5-t-3C1:  $326 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR!  5/1 G:  2.70 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRRL  ll.l% 


24 


ENERGY  CONSERVATION  ANALYSTS 


EjERGY  CONSERVATION  OPPORTUNITIES  (ECO’s^  -  BUILDING  NO.  44 

ECO  NO:  Vn.  D.  &  DC  C,D. 

ECO  NAME:  Improve  lighting  efGciency 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  8.409  KWH/yr 

Demand  Savings:  _ 18.6  KW/yr 

Gas  Savings:  N/A  MCF/yr 

Cost  Savings:  $  460.00  /yr 

Implementation  Cost:  $  2.117.00 

Simple  Payback:  _ ^ _  Years 

Savings  to  Investment:  _ 2.28 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  q^tems  are  in  use.  This  ECO  will  update  the  lighting 
sptem  to  improve  efficiency  while  maintaining  or  increasing  lighting  levels.  The  existing 
lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACTION  1 

12 

2-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

8 

4-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

20 

2-Lamp,  8’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Denuind  Savings  •[(4A9KW-2MKW)  x  4mo.xt7J0IKWH*A9KW-2.94KW)ximo.xS6:25lKWl 
-  smxiotyr 

IMPLEMENTATION  CXDSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  ^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EQP  Life  Cycle  Cost  Summary) 


f 
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I  Whole  Building  Suimary  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

le:  H;\JOB\911099\12F\ELECT\FLEX\OUT\0044\BUD0044A.WBR 
[ate:  10/16/1993 


Lighting  Annual 

6610 

kWh 

Lighting  Capacity 

2.938 

kW 

Annual  Cooling  Effect 

9322 

kWh 

Annual  Heating  Effect 

944 

kUh 

Total  Surveyed  Floor  Area 

2199 

SqFt 

Percent  Survey  Completed 

219900 

X 

Lighting  Power  Density 

1.336 

U/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  $  2117  8447  945 

11595 

-162 

22942 

AVLCC  t  156  622  70 

853 

-12 

1688 

I  lighting  Level  Comparison  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

^^i le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0044\BLD0044A.LIR 
^ate:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SOEV 

MAX  Room 

MIN  Room 

Calculated 

44.7 

5.3 

23.3 

16-77 

5-kitchen 

1 -storage 

Measured 

45.7 

0.0 

16.8 

19.06 

5-kitchen 

2-Corr 

Required 

50.0 

5.0 

26.0 

22.75 

3-stor 

1 -storage 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

24.5 

-20.2 

-2.7 

17.07 

4-dining 

3-stor 

Meas  -  Req. 

18.6 

-50.0 

-9.2 

27.05 

4-dining 

3-stor 

Lighting  System  Survey  Sunnary 
One  Page  for  Each  Defined  System 


j’ect;  FT  SAM  HOUSTON  EEAP 

le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\00a\BLD0044A.LSR 
|)ate:  10/16/1993 


System  Number: 


Descrip:  suspended  wrap 


Rooms  Served: 

1 

Floor  Area: 

272 

SqFt 

Possible  kU: 

0.126 

Working  kW: 

0.126 

Capacity  kW: 

0.126 

Lighting: 

283 

Annual  kWh 

Heating: 

40 

Annual  kWh 

Cooling: 

401 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

0.462 

Watts/SqFt 

Equi pment  I 

Fixtures 

Lamps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

D i sconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Energy  Maint.  Cooling  Heating 


PVLCC  $ 
AVLCC  S 


System  Huaberz 


Descrip:  2x4  lay- in 


ssssscssxsssrsssxxx 


Bms  Served: 
loor  Area: 
ssible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 


1556  SqFt 
0.628 
0.628 
0.628 

1413  Annual  kUh 
202  Annual  kWh 


Cooling: 

2004 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

0.404 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

20 

10.0 

Working 

10 

20 

10.0 

Capacity 

10 

20 

10.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  %  1806 

177 

2524 

-35 

4882 

AVLCC  %  133 

13 

186 

-3 

359 

30 


System  Nuiter:  3 


Descrip:  2xA  recessed,  acrylic 


Rooms  Served: 

2 

Floor  Area: 

371 

SqFt 

Possible  kU: 

0.928 

^^nrking  kU: 

0.899 

^B>acltv  kU: 

0.928 

Lightino: 

2088 

Annual  kuh 

Heating: 

298 

Annual  kWh 

Cooling: 

2910 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time 

142.1 

Months 

Power  Density: 

2.423 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

8 

32 

8.0 

Working 

8 

31 

7.0 

Capacity 

8 

32 

8.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

1 

0.0 

Costs  Energy 

Naint.  Cooling 

Heating 

Total 

PVLCC  %  2668 
AVLCC  S  196 

221  3520 

16  259 

t 

■  U1 

6782 

499 

System  Number: 

4 

Descrip: 

8'  industrial 

w/  1/2'plastic 

Rooms  Served: 

1 

Floor  Area: 

1360 

SqFt 

Possible  kU: 

1.256 

Working  kW: 

1.256 

Capacity  kW: 

1.256 

Lighting: 

2826 

Annual  kWh 

Heating: 

404 

Annual  kWh 

Cooling: 

4007 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

R<^lamp  Method: 

Spot 

Time  : 

142.1 

Months 

Density: 

0.924 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

20 

40 

20.0 

Working 

20 

40 

20.0 

Capacity 

20 

40 

20.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  S  3612 

512  5047 

-69 

10302 

AVLCC  $  266 

38  371 

-5 

758 

I  Whole  Building  Sunmary  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

^ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0044\BL00044B.UBR 
^atc:  10/16/1993 


Lighting  Annual 

10101 

kWh 

Lighting  Capacity 

4.490 

kU 

Annual  Cooling  Effect 

14240 

kWh 

Annual  Heating  Effect 

1443 

kWh 

Total  Surveyed  Floor  Area 

2199 

SqFt 

Percent  Survey  Completed 

220 

% 

Lighting  Power  Density 

2.042 

U/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  S  0  12909  1395 

17694 

*248 

31750 

AVLCC  $  0  950  103 

1302 

-18 

2336 

Lightlno  Systeii  Surv^  Sumry 
One  Page  for  Each  Defined  Systeai 


inject:  FT  SAN  HOUSTON  EEAP 

Mi  le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0044\BL00044B.LSR 
Mate:  10/16/1993 


System  Nunber: 


Descrip:  suspended  wrap 


Rooms  Served: 

Floor  Area: 
Possible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relanp  Method: 
Relamp  Time  : 
Power  Density: 

Equipment  F 

Possible 

Uorki^ 

Cecity 

Disconnected 

Broken/Burned 


272  SqFt 
0.159 
0.159 
0.159 

358  Annual  kWh 
51  Annual  kWh 
507  Annual  kWh 
2250  Annual  Hrs 
Spot 

142.1  Months 
0.585  Uatts/SqFt 


Fixtures 


Ballasts 


Energy  Naint.  Cooling  Heating 


PVLCC  $ 
AVLCC  $ 


System  Nunber: 


Descrip:  2x4  lay- in 


j^ms  Served: 

oor  Area: 
^Ksible  kU: 
working  kW: 
Capacity  kV: 
Lighting: 
Heating: 


Annual  kWh 
Annual  kUh 


Cooling: 

2790 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

0.460 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

11 

22 

11.0 

Working 

10 

18 

8.0 

Capacity 

11 

22 

11.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

1 

2 

1.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  2515 

334  3514 

-48 

6314 

AVLCC  $  185 

25  259 

-4 

465 

34 


Rooms  Served: 

1 

Floor  Area: 

1360 

SqFt 

Possible  kU: 

1.920 

Working  kU: 

1.824 

Capacity  kU: 

1.920 

Lighting: 

4320 

Annual  kWh 

Heating: 

617 

Annual  kWh 

Cooling: 

6126 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

R<^<anp  Method: 

Soot 

14f!l 

Time  : 

Months 

Density: 

1.341 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

20 

40 

20.0 

Working 

20 

38 

19.0 

Capacity 

20 

40 

20.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

2 

1.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  5521 
AVLCC  t  406 

597  7715 

44  568 

-106 

-8 

13727 

1010 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  0044  -  ECO  VII.  D.  &  IX  C..  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  UFE  15  PREPARER  S.  P.  CLARK 


1.  INVESTMENT  COSTS: 

A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 


$1,699 

$104 

$114 

$2,117 

$0 

$0 

$2,117 


2.  ENERGY  SAVINGS  f+1/COSTr-1: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ‘NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR{2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

11.91 

$126 

11.77 

$1,479 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

16.79 

$177 

11.12 

$1,970 

M.  DEMAND 

SAVINGS 

$124 

11.12 

$1,379 

N.  TOTAL 

28.7 

$427 

$4,828 

3.  NON  ENERGY  SAVINGS  OR  COST  f-1: 

A  ANNUAL  RECURRING  (+/-)  $33 

1 .  DISCOUNT  FACTOR  (TABLE  A)  111 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  $366 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST{-){1) 

YEAR  OF 
OCCUR.{2) 

DISCOUNT 

FACTOR{3) 

DISCOUNTED  SAV- 
INGS{+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

6 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $366 


4.  SIMPLE  PAYBACK  1G/f2N3-»-3A+(3Bp1 /ECONOMIC  LIFB):  _ 4.6  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3a:  $5,194 


2.45 


6.  SAVINGS  TO  INVESTMENT  RATIO  fSIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRRI: 


10.4% 


ENERGY  CONSERVATION  ANALYSIS 


BUILDING  48  -  VIP  GUEST  HOUSE 


Building  48  is  a  historic  two  story,  wood  frame  building  with  a  total  of  8,600  square  feet 
The  dining  and  Idtchen  facilities  are  located  on  the  first  floor  and  consist  of  approximately 
500  square  feet 

The  operating  hours  are  from  5:30  am'  to  11:00  am,  5  days  per  week. 

The  lighting  system  is  primarily  incandescent  with  chandeliers  in  the  dining  room  and 
recessed  incandescent  fixtures  in  the  kitchea 


The  mechanical  system  consists  of  a  wall  mounted  fan  coil  unit  which  is  provided  with 
chilled  water  by  an  air  cooled  chiller.  Heating  is  provided  by  a  gas  fired  boiler  located  in 
the  basement 

Hot  water  is  supplied  by  a  gas  fired  water  heater  located  in  the  basement  All  dishes  are 
washed  by  hand. 

The  following  ECO’s  are  recommended  for  Building  48: 

1.  IV.  A  -  Night  setback/setup  thermostat 

2.  IX.  A  -  Replace  incandescent  lamps  with  compact  fluorescents 
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ECO  NO;  DCA. 


ECO  NAME:  Replace  incandescent  lamps  with  compact  fluorescents 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ m _ 

_  KWH/yr 

Demand  Savings: 

_ 2.52 _ 

.  KW/yr 

Gas  Savings: 

N/A 

.  MCF/yr 

Cost  Savings: 

i _ 54i!S _ 

-  /yr 

Implementation  C^st: 

I _ 89.00 

- 

Simple  Payback: 

_ 1.7 

Years 

Savings  to  Investment:  _ S.41 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  recessed  incandescent  fixtures  are  utilized  in  the  kitchen  area.  This  ECO 
replaces  the  incandescent  lamps  with  27W  compact  fluorescent  lamps.  The  existing  lighting 
system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON 

1 

Fan/Chandelier 

None. 

3 

Incandescent  downlight 

Replace  with  compact  fiuor. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 


Demand  Savings  «  (.34  KW-124  x  4  mo.  x  SUSOfKW  *  (.34  KW~.l24  KW)  x  i  mo.  x  S6.251KW 
-  $17.23h^ 


IMPLEMENTATION  COSTS: 


(Refer  to  following  Flex  Output  and  lighting  Implementation  Cost  located  in  Appendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EdP  life  Cycle  Cost  Summary) 


I  Uhole  Building  Sumary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

Ff  Le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0048\BLD0048A.UBR 
\)8te:  10/25/1993 


Lighting  Annual  : 

171 

kUh 

Lighting  Capacity  : 

0.124 

kU 

Annual  Cooling  Effect  : 

243 

kUh 

Annual  Heating  Effect  : 

49 

kUh 

Total  Surveyed  Floor  Area; 

504 

SqFt 

Percent  Survey  Conpleted  : 

50400 

X 

Lighting  Power  Density  : 

0.246 

W/sqft 

Costs  Initial  Energy 

Naint. 

Cooling 

Heating 

Total 

PVLCC  S  80  224 

125 

297 

-8 

717 

AVLCC  $  6  16 

9 

22 

-1 

53 

I  lighting  Level  Comparison  Report  | 


Project:  FT  SAN  HOUSTON  EEAP 

^  F i le:  H : \ J0B\9i 1 099\1 2F\EIECT\FLEX\OUT\0048\BLD0048A . LLR 
k^ate:  10/25/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SOEV 

MAX  Room 

MIN  Room 

Calculated 

27.3 

0.5 

13.9 

18.93 

2-kitchen 

1-dinding 

Measured 

6.4 

2.7 

4.6 

2.59 

1-dinding 

2- kitchen 

Required 

75.0 

21.0 

48.0 

38.18 

2-kitchen 

1-dinding 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

-20.5 

-47.7 

-34.1 

19.25 

1-dinding 

2-kitchen 

Meas  -  Req. 

-14.6 

-72.3 

-43.4 

40.78 

1-dinding 

2-kitchen 

Lighting  System  Survey  Summary 
One  Page  for  Each  Defined  System 


>ject:  FT  SAM  HOUSTON  EEAP 

kfilc:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0048\BLD0048A.LSR 
FDate:  10/25/1993 


System  Number:  1  Descrip:  fan/chandelier 

SSXSSSSSSS«SSKSSSa;SSrXCSSSSSSSSSX»X3X3SS=E=S=SSSKXX=SSKXSS===SSSSSSS« 


Rooms  Served: 

1 

Floor  Area: 

336 

SqFt 

Possible  kW: 

0.040 

Working  kU: 

0.040 

Capacity  kU: 

0.040 

Lighting: 

55 

Annual  kWh 

Heating: 

16 

Annual  kUh 

Cooling: 

78 

Annual  kUh 

Op  Hours/Year: 

1375 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

8.7 

Months 

Power  Density: 

0.119 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

1 

1 

0.0 

Working 

1 

1 

0.0 

Capacity 

1 

1 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  72 

55  96 

-3 

222 

AVLCC  S  5 

4  7 

-0 

16 

System  Nixnber: 

3 

Descrip: 

COMPACT  FLUORESCENT 

gH^ms  Served: 

1 

loor  Area: 

168 

SqFt 

^^wsible  kU: 

0.084 

Working  kW: 

0.084 

Capacity  kU: 

0.084 

Lighting: 

116 

Annual  kWh 

Heating: 

33 

Annual  kWh 

Cooling: 

164 

Annual  kWh 

Op  Hours/Year: 

1375 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

101.7 

Months 

Power  Density: 

0.500 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

3 

3 

3.0 

Working 

3 

3 

3.0 

Capacity 

3 

3 

3.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  151 

70  201 

-6 

495 

AVLCC  S  11 

5  15 

-0 

36 

44 


Room- By- Room  Summary  Report 
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I  Uhole  Building  Simnary  Report  | 


Project:  FT  SAN  HOUSTON  EEAP 

ci le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0048\BLD0048S.UBR 
kjate:  10/16/1993 


Lighting  Annual 

467 

kUh 

Lighting  Capacity 

0.340 

kU 

Annual  Cooling  Effect 

657 

kUh 

Annual  Heating  Effect 

135 

kUh 

Total  Surveyed  Floor  Area 

504 

SqFt 

Percent  Survey  Completed 

50400 

X 

Lighting  Power  Density 

0.675 

U/sqft 

Costs  Initial  Energy  Naint. 

Cooling 

Heating 

Total 

PVLCC  S  0  613  268 

732 

-23 

1590 

AVLCC  S  0  45  20 

54 

-2 

117 

Lighting  SystM  Surv^  Smmry 
One  Page  for  Each  Defined  Systaai 


^-•'iect:  FT  SAM  HOUSTOM  EEAP 

^  lle:  H:\J0B\911 099\1 2F\ELECT\FLEX\0UT\004a\BLD0048B . LSR 
Byate:  10/16/1993 


System  Nunber: 

1 

Descrip: 

Rooms  Served: 

1 

Floor  Area: 

336 

SqFt 

Possible  kW: 

0.040 

Working  kW: 

0.040 

Capacity  kW: 

0.040 

Lighting: 

55 

Annual 

kUh 

Heating: 

16 

Annual 

kWh 

Cooling: 

78 

Annual 

kWh 

Op  Hours/Year: 

1375 

Annual 

Hrs 

Re lamp  Method: 

Spot 

Relamp  Time  : 

8.7 

Months 

Power  Density: 

0.119 

Watts/SqFt 

Equipment 

Possible 

Working 

Cecity 

Disconnected 

Broken/Burned 


Fixtures 


Ballasts 


Energy  Maint.  Cooling  Heating 


PVLCC  S 
AVLCC  $ 


System  Number: 

2 

Descrip:  incand 

_ ^  Served: 

1 

.oor  Area: 

168 

SqFt 

^Bssible  kW: 

0.300 

'^forking  kW: 

0.300 

Capacity  kW: 

0.300 

Lighting: 

413 

Annual  kWh 

Heating: 

119 

Annual  kWh 

Cooling: 

578 

Annual  kUh 

Op  Hour s/Y ear: 

1375 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

6.5 

Months 

Power  Density: 

1.786 

Watts/SqFt 

Equipment  Fixtures 

Lamps  Ballasts 

Possible 

3 

3  0.0 

Working 

3 

3  0.0 

Capacity 

3 

3  0.0 

Disconnected 

0 

0  0.0 

Broken/Burned 

0 

0  0.0 

Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  S 

541 

214 

636 

-20 

1370 

AVLCC  $ 

40 

16 

47 

-2 

101 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  _  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BLDG  0048  -  ECO  IX  A  -  REPLACE  INCANDESCENT  LAMPS  W/COMPACT  FLUOR.' . . 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 

$80 
$4 
$5 
$69 

$0 
$0 

_ $89 


2.  ENERGY  SAVINGS  l-H/COSTM: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ‘NOVEMBER  4. 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR{4) 

SAVINGS(5) 

A  ELEC 

$10.55 

1.01 

$11 

11.77 

$125 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

1.41 

$15 

11.12 

$165 

M.  DEMAND  SAVINGS 

$17 

11.12 

$192 

N.  TOTAL 

2.42 

$43 

$483 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  f-1: 

A  ANNUAL  RECURRING  (+/-)  $1 1 

1 .  DISCOUNT  FACTOR  (TABLE  A)  1 1  1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  $^22 


A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D- 1 E  - 1 F) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

C0ST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

i- 

N/A 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  {3A2  +  3Bp4) 

4.  SIMPLE  PAYBACK  1G/f2N3-f3A+f3BDl/ECONOMIC  UFBI: 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N54-3CL 


$122 

1.7  YEARS 
$605 


6.  SAVINGS  TO  INVESTMENT  RATIO  ISIR)  5/1 G: 


6.78 


ENERGY  CONSERVATION  ANALYSIS 


BUILDING  368  -  CAFETERIA 

Building  368  is  a  one  story  stucco  building  consisting  of  5,700  square  feet.  This  facility 
consists  of  full  service  kitchen  and  a  large  dining  area. 

The  operating  hours  are  from  6:00  am  to  2:0  pm,  5  days  per  week. 

The  lighting  S3rstem  is  primarily  fluorescent  with  some  decorative  incandescent  fixtures. 

The  mechanical  ^tem  consists  of  3  DX  packaged  rooftop  units.  Heating  is  provided  by  gas 
furnaces  in  the  rooftop  units. 

Hot  water  is  provided  by  a  gas  fired  water  heater.  Dishwashing  is  accomplished  using  an 
automatic  dishwasher  with  an  electric  hot  water  booster  heater. 


The  following  ECO’s  are  recommended  for  Building  368: 


1.  IV.  A  - 

2.  vn.  D  - 

3.  IX.  A - 

4.  DCC- 

5.  IX.  D- 


Night  setback/setup  thermostat 
Reduce  indoor/outdoor  lighting  to  AEI  levels 
Replace  incandescent  lamps  with  compact  fluorescents 
Replace  standard  lamps  with  energy  saving  lamps 
Replace  standard  ballast  with  energy  saving  ballast 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO^s)  >  BUILDING  368 
ECO  NO:  TV  A. 

ECO  NAME:  Night  setback/setup  thennostat 


SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  2.649  KWH/yr 

Demand  Savings:  _ Q _  KW/yr 

Gas  Savings:  19.6  MCF/yr 

Cost  Savings:  %  164 _  /yr 

Implementation  Cost:  S  .^6^.00 

Simple  Payback:  _ 22 _  Years 

Savings  to  Investment:  _ 5.96 

Ratio  (SIR): 

ECO  DESCRIPTION: 


Currently,  three  manual  thermostats  are  used  to  control  the  three  packaged  rooftop  units 
that  serve  the  cafeteria  and  office  areas.  This  ECO  analyzes  the  installation  of 
programmable  night  setback/setup  thermostats  to  reduce  energy  consumption  during 
unoccupied  periods. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  SimpCalc  Calculations) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

MAINTENANCE  COSTS: 

Maintenance  costs  of  $5.00/year  is  included  in  the  LCCA  for  programmings  battery 
replacement  and  failures. 
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LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EC3P  Life  Cycle  Cost  Summary) 
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TEXAS  LoanSTAR  Program  -  ECRM  Simplified  Calculation  Ver  2.0 


11/08/93 

SiirpCalc  2.0  SUHHARY  (by  FORH) 

-  FORT  SAM 

HOUSTON 

Page 

1 

Form  Facility 

ECRM  Desc.  Page  ICUH/Yr 

ICU 

MCF/yr 

mmBtu/Yr 

S/Yr 

Imp. Cost  PaySack 

C7-01  BLDG  0368  CAFETERIA 

Prog  Thermostat  1  2694 ' 

.00 

19.6 

29.4 

164 

363 

2.2 

***  SUB-TOTAL  ***  2694 

.00 

19.6 

29.4 

164 

363 

2.2 

*•  GRAND  TOTAL  •• 

2694 

.00 

19.6 

29.4 

164 

363 

2.2 

TEXAS  LoanSTAR  Program  •  ECRN  Simplified  Calculation  Ver  2.0 


11/08/93  Consolidated  ECRN  Detail  -  FORT  SAM  HOUSTON 


Page  1 


C7-001  Programmable  Thermostats  -  BLDG  0368  CAFETERIA 

Cost  Source: 

Description: 

A) 

.20  BTU/hr-ft-F 

U-Value  of  Walls 

B) 

2070  So. Ft. 

Wall  Area  (includes  windows  and  doors) 

C) 

.05  BTU/hr-ft-F 

U- Value  of  Roof 

D) 

2108  Sa.Ft. 

Roof  Area 

E> 

70  Dearee/F 

Heating  Season  Thermostat  Setpoint 

F) 

55  Degree/F 

Heating  Season  Thermostat  Setback  Setpoint 

G) 

1950  Hours/vr 

Heating  Season  Setback  Hours 

«  13  Hrs/day  x  150  Days/yr 

H> 

74  Degree/F 

Cooling  Season  Thermostat  Setpoint 

I) 

90  Degree/F 

Cooling  Season  Thermostat  Setback  Setpoint 

J) 

2600  Hours/vr 

Cooling  Season  Setback  Hours 

*  11  Hrs/day  x  200  Days/yr 

K) 

.7500 

Heating  Equipment  Efficiency  (Table  2) 

1)  s 

3.41  /MCF 

Cost  per  MCF 

M) 

8.00  BTUH/Uatt 

EER  of  Air  Conditioning  Unit  (Table  1) 

N)  $ 

.0360  /KUH 

Cost  per  KUH  -  Simmer 

0)  % 

363 

Installed  Cost  =  _ 3  Thermostats  x  S  121/stat 

P) 

519  BTU/hf-F 

Total  Envelope  UA* Value 

Q) 

15,2  fimBTU/yr 

Heating  Load  Reduction 

R)  B 

_ 67 

Heating  Cost  Reduction 

S) 

21.6  mfiTU/yr 

Cooling  Load  Reduction 

T)  $ 

_ 97  /year 

Cooling  Cost  Reduction 

U)  $ 

164  /year 

Annual  Cost  Savings 

V) 

2.2  years 

Simple  Payback 

:ss=ss 

II 

II 

II 

It 

ti 

II 

II 

II 

8 

II 

11 

II 

II 

II 

II 

II 
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CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 


PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 


SUBMITTAL:  35.0% 


ECO  NO/  BUILDING:  IV.  A.  /  BLDG  0368 


TASK  DESCRIPTION 


PROJECT  NO:  91109912F 


ESTIMATOR:  S.P.  CLARK 


CHECKED  BY:  DJY 


LABOR  i 


25-Oct-93 


MATERIALS 


IQUANTITY 


NO/UNI  UNIT  |MH  uni  HRS  UN  PRICE  i  COST  |  UN  PRICE 


TOTAL 

COST 


SUBTOTAL 


CONTENGENCY 


OVERHEAD  S  PROFIT 


TOTAL 


10.00% 


10.00% 


JOBNUMCE.WK1 
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25-Oct-93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON _ REGION  NO.  3  PROJECT  NO  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAr - ilsT" 

DISCRETE  PORTION  NAME:  BUILDING  0368  -  ECO  IV.  A  -  NIGHT  SETBACK/SETUP  THERMOSTAT - 

ANALYSIS  DATE:  NOVEMBER  1.  1993  ECONOMIC  UFE  15  PREPARER"  S  P  CLARK - 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST  $326 

B.  SlOH  $10 

C.  DESIGN  COST  $20 - 

D.  TOTAL  COST  (1 A+ 1 B+ 1 C)  $363 - 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $0 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $0 

G.  TOTAL  INVESTMENT  (ID-1  E-1F)  - 


2.  ENERGY  SAVINGS  (+1/COST^-1: 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  'NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(^ 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

9.19 

$97 

11.77 

$1,141 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

20.21 

$67 

15.34 

$1,026 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  OTHER 

$0 

11.12 

$0 

M.  DEMAND  SAVINGS 

$0 

11.12 

$0 

N.  TOTAL 

29.4 

$164 

$2,167 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  1-1: 

A  ANNUAL  RECURRING  (+/-)  ($1 5) 

1 .  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT 
COST(-)(1)  OCCUR.(2)  FACTOR(3) 


a. 

b.  N/A 


c.  N/A 


n.  N/A 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


p.  TOTAL 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 
4.  SIMPLE  PAYBACK  lG//2N3->-3A+l3BpiyFCONOMIO  1 1 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  /2N5+3Ct: 


2.4  YEARS 


$2,001 


6.  SAVINGS  TO  INVESTMENT  RATIO  ISIRI  S/IG: 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO’s^  -  BUILDING  NO.  368 

ECO  NO:  Vn.  D  &  IX  A,  C,  D 

ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  19.807  KWH/yr 

Demand  Savings:  _ 43.9  KW/yr 

Gas  Savings:  _ N/A  MCF/yr 

Cost  Savings:  S  1.116  /yr 

Implementation  Cost:  $  2.244 

Simple  Payback:  _ ZQ. _  Years 

Savings  to  Investment:  _ 5.07 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  current  lighting  levels.  The 
existing  lighting  qrstem  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON 

21 

Decorative  incandescents 

Retrofit  with  compact  fluor.  lamps. 

11 

2-Lamp,  2’  Fluor. 

Retrofit  with  T8  lamps  and  elect,  ballasts. 

32 

2-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect,  ballasts. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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KWH  Demand  Savings  -  iaAlKW-3.75KW)x4mo.xSl^KW*(7AlKW-3.75KW)ximo.xS625IKWl 
-  $292.S0lyr 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  y^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EdP  Life  Cycle  Cost  Summaiy) 
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I  Whole  Building  Sunnary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

Fi le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0368\BL00368A.U8R 
pate:  10/17/1993 


Lighting  Annual 

8437 

kUh 

Lighting  Capacity 

3.750 

kU 

Annual  Cooling  Effect 

11802 

kWh 

Annual  Keating  Effect 

1205 

kUh 

Total  Surveyed  Floor  Area 

2248 

SqFt 

Percent  Survey  Conpleted 

224800 

X 

Lighting  Power  Density 

1.668 

U/sqft 

Costs  Initial  Energy  Naint. 

Cooling 

HeatirHI 

Total 

PVLCC  $  2013  10782  2753 

14402 

-207 

29744 

AVLCC  S  148  793  203 

1060 

-15 

2189 

I  Lighting  Level  Conparison  Report  | 


Project;  FT  SAM  HOUSTON  HEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0368\BLD036aA.LLR 
pate:  10/17/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

77.6 

11.6 

35.2 

24.96 

7-6tor 

4-office 

Measured 

50.3 

0.0 

30.2 

20.37 

2-dining 

7-stor 

Required 

50.0 

5.0 

24.3 

15.92 

5- kitchen 

2-dining 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  •  Req. 

72.6 

-18.4 

10.9 

29,66 

7-stor 

4-office 

Heas  -  Req. 

45.3 

-16.1 

6.0 

21.13 

2-dim  ng 

3-toi 1 

Rooms  Served:  2 

Floor  Area:  1070  SqFt 

Possible  kU:  0.693 

Working  kW:  0.693 

Capacity  kU;  0.693 

Lighting:  1559  Annual  kWh 

Heating:  223  Annual  kUh 

Cooling:  2211  Annual  kWh 

Op  Hours/Year:  2250  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  71.0  Months 

Power  Density:  0.648  Uatts/SqFt 

Equipment  Fixtures  Lamps  Ballasts 


Possible  21  42  42.0 

Working  21  42  42.0 

Capacity  21  42  42.0 

Disconnected  0  0  0.0 

Broken/Burned  0  0  0.0 

Costs  Energy  Maint.  Cooling  Heating  Total 

PVLCC  $  1993  1790  2785  -38  *  6712 

AVLCC  %  147  132  205  -3  494 


System  Nurber:  2  Descrip:  2x2  lay- in 


H^tns  Served:  4 

Hloor  Area:  1736  SqFt 

Possible  kW:  0.7^ 

Working  kW:  0.775 

Capacity  kW:  0.775 

Lighting:  1745  Annual  kWh 

Heating:  249  Annual  kWh 


Cooling: 

2432 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

85.2 

Months 

Power  Density: 

0.447 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

11 

22 

11.0 

Working 

11 

22 

11.0 

Capacity 

11 

22 

11.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  S  2230 

261  2941 

-43 

5847 

AVLCC  $  164 

19  216 

-3 

430 

63 


System  Uwber: 


3 


Descrip:  2x4  lay- in 


Rooms  Served: 

2 

Floor  Area: 

370 

SqFt 

Possible  kW: 

1.355 

M^'orkino  kU: 

1.355 

^Hoacitv  kU: 

1,355 

Lighting: 

3048 

Annual  kWh 

Heating: 

435 

Annual  kWh 

Cooling: 

4248 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Reiamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

3.661 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

19 

38 

19.0 

Working 

19 

38 

19.0 

Capacity 

19 

38 

19.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Naint.  Cooling 

Heating 

Total 

PVLCC  $  3895 

437  5138 

-75 

10175 

AVLCC  S  287 

32  378 

-5 

749 

System  HxMrber: 

4 

Descrip: 

2x4  lay- in 

Rooms  Served: 

2 

Floor  Area: 

870 

SqFt 

Possible  kW: 

0.816 

Working  kW: 

0.816 

Capacity  kW: 

0.816 

Lighting: 

1837 

Annual  kWh 

Heating: 

262 

Annual  kWh 

Cooling: 

2560 

Annual  kWh 

Op  Hours/Year: 
P^lamp  Method: 

2250 

Spot 

uLi 

Annual  Hrs 

Time 

Months 

^Hr  Density: 

0.938 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

13 

26 

13.0 

Working 

13 

26 

13.0 

Capacity 

13 

26 

13.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  2348 

231  3096 

-45 

6162 

AVLCC  %  173 

17  228 

-3 

453 

System  Ninber:  5 


Descrip:  8'  strip 


Rooms  Served: 

1 

Floor  Area: 

32 

SqFt 

Possible  kW: 

0.110 

g^'orkino  kW; 

0.110 

^Boacitv  kU: 

0.110 

If  Lighting: 

248 

Annual  kWh 

Heating: 

35 

Annual  kWh 

Cooling: 

351 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

85.2 

Months 

Power  Density: 

3.438 

Watts/SqFt 

Equipment  Fixtures 

lamps 

Ballasts 

Possible 

1 

2 

1.0 

Working 

1 

2 

1.0 

Capacity 

1 

2 

1.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  %  316 

34  442 

-6 

846 

AVLCC  $  23 

3  33 

-0 
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I  Whole  Building  Surmary  Report  | 

XSSSSSSSSSSS8SS==SS==X=SSSSSSSSSSSSS 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H:\J0B\911 099\12F\ELECT\FLEX\OUT\0368\BLD0368B . WBR 
pate:  10/16/1993 


Lighting  Annual  : 
Lighting  Capacity  : 
Annual  Cooling  Effect  ; 
Annual  Heating  Effect  : 
Total  Surveyed  Floor  Area: 
Percent  Survey  Completed  : 
Lighting  Power  Density  : 

Costs  Initial  Energy 


16678  kUh 
7.412  kW 
23367  kUh 
2383  kWh 
2248  SqFt 
224800  X 
3.297  U/sqft 

Maint.  Cooling  Heating 


PVLCC  $  0  21314  4257  28618  -409 

AVLCC  $  0  1568  313  2106  -30 


Total 


53780 

3957 


FT  SAH  HOUSTON  EEAP 

H : \ JOB\91 1 099\1 2F\ELECT\FLEX\OUT\0368\BLD0368B . LSR 


Date:  10/16/1993 


System  Number:  1  Descrip:  2x4  lay- in,  acrylic  lens 


ssxsssxsasxsxsssi 

Rooms  Served: 

II 

8 

II 

II 

II 

II 

saaaaaaaaaaaai 

aaaxaaaaaaxaaaaaaaxaaxaaaaxeaxaxaa 

Floor  Area: 

310 

SqFt 

Possible  kU: 

2.385 

Working  kW: 

2.305 

Capacity  kW: 

2.385 

Lighting: 

5366 

Annual  kWh 

Heating: 

767 

Annual  kWh 

Cooling: 

7479 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

7.437 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

15 

60 

15.0 

Working 

15 

58 

14.0 

Capacity 

15 

60 

15.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

2 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating  Total 

PVLCC  S  6858 

771  9045 

-132  16543 

AVLCC  $  505 

57  666 

-10  1217 

System  Nunber: 

2 

Descrip:  decor,  pendant,  incand 

Served: 
^^Aoor  Area: 
^Blssible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 


1070  SqFt 
2.100 
1.900 
2.100 

4725  Annual  kWh 
675  Annual  kWh 


Cooling:  6700  Annual  kWh 

Op  Hours/Year:  2250  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  4.0  Months 

Power  Density:  1.776  Watts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

21 

21 

0.0 

Working 

21 

19 

0.0 

Capacity 

21 

21 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

2 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  S  6038 

2447 

8439 

-116 

16808 

AVLCC  S  444 

180 

621 

-9 

1237 

68 


Descrip:  2x2  Isy-in 


SystM  Uxmbtri  3 


Roook  Served: 

4 

Floor  Area: 

1736 

SqFt 

Possible  kU: 

1.062 

irking  kU: 

1.062 

^e«city  kW: 

1.062 

Lighting: 

2388 

Annual  kWh 

Heating: 

341 

Annual  kWh 

Cooling: 

3329 

Annual  kWh 

Op  Nours/Year: 

2250 

Annual  Hrs 

Relanp  Method: 

Spot 

Relamp  Tisie 

85.2 

Months 

Power  Density: 

0.611 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

11 

22 

11.0 

Working 

11 

22 

11.0 

Capacity 

11 

22 

11.0 

Disconnected 

0 

0 

0.0 

Broken/Bumed 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  3052 

501  4026 

•59 

7520 

AVLCC  t  225 

37  296 

-4 

553 

System  Nimber: 

4 

Descrip: 

2x4  lay- in 

Rooms  Served: 

2 

Floor  Area: 

370 

SqFt 

Possible  kW: 

0.480 

Working  kW: 

0.288 

Capacity  kW: 

0.480 

Lighting: 

1080 

Annual  kWh 

Heating: 

154 

Annual  kWh 

Cooling: 

1505 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

gj^mp  Tine  : 

142.1 

Months 

Density: 

0.778 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

5 

10 

2.0 

Working 

4 

6 

0.0 

Capacity 

5 

10 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

1 

2 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 


PVLCC  $  1380 
AVLCC  $  102 


108  1820 

8  134 


-26  3282 

-2  242 
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Descrip:  2x4  lay-in 


SystM  NiMber: 


Rooib  Served: 
Floor  Area: 
Possible  kW: 
Tking  kU: 
|acity  kW: 
Lishting: 
Heating: 
Cooling: 


2 

870 

1.248 

1.104 

1.248 

2808 

401 

3913 


SqFt 


Annual  kUh 
Annual  kUh 
Annual  kUh 


Op  Nours/Year: 

2250 

Annual  Hrs 

Re  lamp  Method: 

Spot 

Relamp  Tine  : 

142.1 

Months 

Power  Density: 

1.269 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

13 

26 

13.0 

Working 

13 

23 

11.0 

Capacity 

13 

26 

13.0 

Disconnected 

0 

0 

0.0 

Broken/Bumed 

0 

3 

1.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  %  3589 

388  4733 

-69 

8641 

AVLCC  $  264 

29  348 

-5 

636 

System  Niinber: 

8 

Descrip:  8 

'  strip 

Rooms  Served: 

1 

Floor  Area: 

32 

SqFt 

Possible  kW: 

0.138 

Working  kW: 

0.138 

Capacity  kW: 

0.138 

Lighting: 

310 

Annual  kWh 

Heating: 
Cooling: 
Op  Hours/Year: 
RMaap  Method: 
Tine  : 
Density: 


44 
440 
2250 
Spot 
£.2 
4.313 


Annual  kUh 
Annual  kWh 
Annual  Hrs 

Months 

Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

1 

2 

1.0 

Working 

1 

2 

1.0 

Capacity 

1 

2 

1.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  397 

42 

555 

-8 

986 

AVLCC  S  29 

3 

41 

-1 

73 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACIUTIES  EEAP  FISCAL  YEAR  iW 

DISCRETE  PORTION  NAME:  BUILDING  0368  -  ECO  VII.  D.  &  IX  C..  D.  -  UGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  S.  P.  CL^ 


1.  INVESTMENT  COSTS: 

A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$2,013 

$111 

$121 

$2,244 

$0 

$0 

$2,244 


2.  ENERGY  SAVINGS  (+yCOSTI-1 : 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ‘NOVEMBER  4, 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

28.13 

$297 

11.77 

$3,493 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NQ 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

39.47 

$416 

11.12 

$4,630 

M.  DEMAND 

SAVINGS 

$293 

11.12 

$3,256 

N.  TOTAL 

67.6 

$1,006 

$11,379 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  f-1: 

A  ANNUAL  RECURRING  (+/-)  $1 1 0 

1 .  DISCOUNT  FACTOR  (TABLE  A)  1 1  1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  $i  221 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  {+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 
FACTOR  (3) 

DISCOUNTED  SAV- 
INGS(+)COST(-){4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $1.221 


4.  SIMPLE  PAYBACK  1G/(2N34-3A+f3BDl /ECONOMIC  LIFE)):  _ 2.0  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  I2N5+3C1:  $12,600 

6.  SAVINGS  TO  INVESTMENT  RATIO  ISIRI  5/1 G:  5.6I 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRRI:  16.7% 


ENERGY  CONSERVATION  ANALYSIS 


BUILDING  407  -  OPHCERS  CLUB  DINING 


Building  407  is  a  two  stoiy  stucco  building  consisting  of  41,000  square  feet  This  facility 
contains  a  full  service  kitchen  and  a  large  dining  area  which  consists  of  7,800  square  feet 

The  operating  hoiu^  are  from  6:00  am  to  10:00  pm  Wednesday  thru  Saturday  and  6:00  am 
to  3:00  pm  Sunday  thru  Tuesday. 

The  lighting  system  is  a  combination  of  incandescent  and  fluorescent  fixtures.  The  Hining 
areas  use  incandescent  downlights  and  chandeliers.  The  kitchen  uses  fluorescent  fixtures. 

The  mechanical  system  consists  of  a  rooftop  multizone  air  handling  unit  for  the  main  dining 
and  kitchen  areas  served  by  an  air  cooled  chiller.  The  auxiliaiy  dining  rooms  and  the 
remainder  of  the  building  are  served  by  Direct  Expansion  (DX)  fan  coil  units  with  water 
cooled  reciprocating  compressors. 

Hot  water  is  provided  to  the  kitchen  via  a  steam  to  hot  water  converter  located  in  the 
basement  Steam  is  provided  by  a  gas  fire  boiler.  Dishwashing  is  accomplished  «sing  an 
automatic  dishwasher  with  an  electric  hot  water  booster  heater. 


The  following  ECO’s  are  recommended  for  Building  407: 


1.  IV.  C.  1)  - 

2.  vn.  C  - 

3.  vn.  D  - 

4  DC  A- 

5.  IX.  B  - 

6.  IX.  C  - 

3.  IX.  D- 


Add  stop//start  function  to  HVAC  equipment 
Remove  unneeded  lamps  or  fixtures 
Remove  unneeded  indoor/outdoor  lighting  to  AEI  levels 
Replace  incandescent  lamps  with  compact  fluorescents 
Replace  incandescent  exit  fixtures  with  LED 
Replace  standard  lamps  with  energy  savings  lamps 
Replace  standard  ballast  with  energy  saving  ballast 
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ECO  NAME:  Add  stop/start  function  for  HVAC  systems. 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings:  181.265  KWH/yr 

Demand  Savings:  _ Q _  KW/yr 

Gas  Savings:  660.6  MCF/yr 

Cost  Savings:  S  8.761  /yr 

Implementation  Cost:  $  2.233 

Simple  Payback;  _ ,2 _  Years 

Savings  to  Investment:  _ 49.88 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Presently,  the  mechanical  systems  are  not  controlled  by  the  existing  basewide  EMCS  ^stem. 
This  ECO  anal)TOS  the  addtion  of  time  clocks  and  relays  to  shut-down  the  HVAC  systems 
during  unoccupied  hours. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  Trace  Output) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

MAINTENANCE  COSTS: 

Maintenance  costs  of  $  15/year  for  each  timeclock  included  in  the  LCCA  for  adjustments 
and  failures. 


LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EQP  Life  C^cle  Cost  Summary) 


CONTENTS  OF  :  H:\JOB\911099\12F\TRACE\EQUIPECO\0407.TM 


LINE 

1 

2 

3 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 


JOB  -  1 

01/FORT  SAM  HOUSTON  EEAP 
01/SAN  ANTONIO,  TEXAS 
01/FUD-COE 
01/SCOTT  CLARK 
01/ 

08/SANANTON 
09/JAN/DEC 
10/CLTD-CLF 
11/ JAN/DEC 
LOAD  -  1 

19/1/ENERGY  CONSERVATION  SIMULATION 

20/1/1/SW  WING,  1ST  FL/98/32//4//14 

20/2/2/SE  WING,  1ST  FL/98/32//4//14 

20/3/3/OLD  BALLROOM/144/50//4//14 

20/4/4/NEU  DINING/84/48//4//16 

20/5/5/KITCHEN/90/54//4//16 

20/6/6/SU  WING,  2ND  FL/98/32//4//14 

20/7/7/SE  WING,  2ND  FL/98/30//4//14 

20/8/8/ABOVE  BALLROCIM/144/50//4//14 

21/M/78/50/85//70/60 

22/4/1/YES///. 07 

22/5/1/YES///. 07 

22/6/1/YES///. 07 

22/7/1/YES///. 07 

22/8/1/YES///. 07 

24/1/1/98/14/. 15//90 

24/1/2/32/14/. 15//180 

24/1/3/98/14/. 15//270 

24/2/1/98/14/. 15//90 

24/2/2/30/14/. 15//180 

24/2/3/98/14/. 15//270 

24/3/1/82/14/. 15//180 

24/3/2/50/14/. 15//90 

24/3/3/50/14/. 15//270 

24/4/1/48/14/. 15//90 

24/4/2/84/14/. 15//0 

24/5/1/42/14/. 15//90 

24/5/2/54/14/. 15//0 

24/5/3/90/14/. 15//270 

25/1/1///50/1.07/.95 

25/1/2///50/1.07/.95 

25/1/3///50/1.07/.95 

25/2/1///50/1.07/.95 

25/2/2///50/1.07/.95 

25/2/3///50/1.07/.95 

25/3/1///50/1.07/.95 

25/3/2///50/1.07/.95 

25/3/3///50/1.07/.95 

25/4/1///50/1.07/.95 

25/4/2///50/1.07/.95 

25/4/3///50/1.07/.95 

25/6/1///50/1.07/.95 

25/6/2///50/1.07/.95 

25/6/3///50/1.07/.95 

25/7/1///50/1.07/.95 

25/7/2///50/1.07/.95 

25/7/3///50/1.07/.95 


LINE 

59 

60 


64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 


92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  H:\JOB\911099\12F\TRACE\EOUIPECO\0407.TM 

# . 

25/8/1///50/1.07/.95 

25/8/2///50/1.07/.95 

25/8/3///50/1.07/.95 

26/M/0407PLP/0407LT 

27/1/150/SF-PERS/255/255/2.5/UATT-SF///30 

27/2/150/SF-PERS/255/255/2.5/WATT-SF///30 

27/3/75/SF-PERS/255/255/2-5/WATT-SF///30 

27/4/75/SF-PERS/255/255/2.5/UATT-SF///30 

27/5/ 1 00/SF - PERS/255/255/2 .5/WATT - SF///30 

27/6/ 1 50/SF - PERS/255/255/2 . 5/WATT - SF///30 

27/7/150/SF-PERS/255/255/2.5/WATT-SF///30 

27/8/ 1 50/SF - PERS/255/255/2 . 5/WATT - S  F///30 

28/M/ 1 /M I SC/ . 5/WATT - SF/0407LT 

28/5/1 /H I SC/4 . 0/WATT - SF 

29/M/15/CFM-P/15/CFM-P 

30/M/1/CFM-SF/1/CFM-SF 

SYSTEM  -  1 

39/1/EXISTlNG  CONDITIONS 

40/1 /VTCV 

41/1/1/3/6/8 

42/1/2.5/2.5 

40/2/RTMZ 

41/2/4/5 

42/2/2.5/2.5 

EQUIPMENT  -  1 

60/1/1/PICPLAMT/1/1 

60/2/2/PKPLANT/2/2 

61/1/1 

61/2/2 

62/1/EQ1131L/1/100/TONS/1 .OI/KU-TON 

62/2/EQ1100S/1/37/TONS/1 .34/ICW-TON 

63/1///5/HP 

63/2/3/HP 

65/1/1//1/2 

66/1/1 

67/1/EQ2002/1/5/HP 
SYSTEM  -  2 

39/2/EXISTING  CONDITIONS  WITH  STOP-START 

40/1 /VTCV 

41/1/1/3/6/8 

42/1/2.5/2.5 

45/1/0407EX 

46/1///START2/STOP2 

40/2/RTMZ 

41/2/4/5 

42/2/2.5/2.5 

45/2/0407EX 

46/2///START2/STOP2 

EQUIPMENT  -  2 

60/1/1/PICPLANT/1/1 

60/2/2/PKPLAMT/2/2 

61/1/1 

61/2/2 

62/1/EQ1131L/1/100/TONS/1.01/KW-TON 

62/2/EQ1100S/1/37/TONS/1 .34/ICW-TON 

63/1///5/HP 

63/2/3/HP 

65/1/1//1/2 
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CONTENTS  OF  :  H:\JOB\911099\12F\TRACE\EQUIPECO\0407.TH 


LINE  N 
117 


66/1/1 

67/1/E02002/1/5/HP 
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Trane  Air  Conditioning  EconoMice 
By:  CARTER  A  BURGESS,  INC. 


V  600 
PAGE 


■^************ilr******************************************************«******* 


FORT  SAM  HOUSTON  EEAP 
SAN  ANTONIO,  TEXAS 
FUD-COE 
SCOTT  CLARX 


Weather  File  Code: 
location: 


SANANTON 

FORT  SAM  HOUSTON 


latitude: 

29.0 

(deg) 

longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Sumner  Clearness  Number: 

0.90 

Winter  Clearness  Nimber: 

0.90 

Sisnmer  Design  Dry  Bulb: 

97 

(F) 

Summer  Design  Wet  Bulb: 

76 

<F) 

Winter  Design  Dry  Bulb: 

30 

(F) 

Sismer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Ibm/cuft) 

Air  Specific  Heat: 

0.24U 

(Btu/lbm/F) 

Dens ity- Specif ic  Heat  Prod: 

1.0818 

(Btu-min./hr/cuft/F) 

latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  load  Methodology:  CITD/CIF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


12:18:40  10/23/93 

0407  .TM 


Trane  Air  Conditioning  Economics 
By:  CARTER  i  BURGESS,  INC. 


AIRFIOU  -  ALTERNATIVE  1 
'MERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


V  600 
PAGE  2 


Outside 

System  System  Airflow 


Nunber  Type  (Cfm) 

1  VTCV  3,395 

2  RTMZ  1,535 

Totals  4,930 


CAPACITY  -  ALTERNATIVE  1 
ENERGY  CONSERVATION  SIMULATION 


Cooling 

— -  Main  — 
Heating 

Return 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

51,352 

51,352 

51,352 

12,573 

12,579 

12,579 

63,925 

63,931 

63,931 

Auxil. 

Room 

Exhaust 

Sjflsly 

Exhaust 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

3,395 

0 

0 

1,535 

0 

0 

4,930 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling  . . .  . . .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nimber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(BtUi) 

1 

VTCV 

84.7 

0.0 

0.0 

84.7 

-415,906 

0 

0 

0 

0 

0 

-415,906 

2 

RTMZ 

30.4 

0.0 

0.0 

30.4 

•237,040 

0 

0 

0 

0 

0 

•237,040 

Totals 

115.2 

0.0 

0.0 

115.2 

-652,945 

0 

0 

0 

0 

0 

-652,945 

The  building  peaked  at  hour  17  month  8  with  a  capacity  of  109.8  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
ENERGY  CONSERVATION  SIMULATION 


ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Nunber 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

VTCV 

6.61 

1.92 

2 

Main 

RTMZ 

12.21 

1.41 

Cooling  ------- — ----  ---  Heating  •••• 


Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

605.9 

413.5 

315.6 

292.4 

38.02 

41.04 

1.92 

1.41 

-15.55 

-26.66 

26,748 

8,892 
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Trane  Air  Conditioning  Eeonooict 
By:  DWTER  t  BURGESS,  INC. 


Syataa 


VTCV  •  VARIABLE  TEMP  CONSTANT  VOL 


V  600 
PAGE  3 


IPIaked  at  Time  **> 
Outside  Air  ■» 


*  COOLING  COIL  PEAK  **************************^ 
No/Hr:  8/U 

OADB/WB/HR:  96/  79/126.0 


Envelope  Loads 
Skylite  Soir 
Skylfte  Cond 
Roof  Cond 


Space 

Sens.Hat. 

(Btuh) 

0 

0 

0 


Ret.  Air  Ret.  Air 
Sensible  Latent 


(Btuh) 

0 

0 

48,109 


(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

48,109 


Parent 
Of  Tot 
(%) 
0.00 
0.00 
4.73 


Glass  Solar 

308,420 

0 

308,420 

30.33  • 

339,304 

51.39  * 

0 

Glass  Cond 

71,862 

0 

71,862 

7.07  * 

61,511 

9.32  * 

-209,124 

Wall  Cond 

12,614 

16,082 

28,696 

2.82  * 

13,078 

1.98  * 

-11,448 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

Infiltration 

0 

0 

0.00  * 

0 

d.oo  * 

0 

Sub  Total «s> 

392,896 

64,191 

457,087 

44.94  * 

413,893 

62.69  * 

-220,572 

Internal  Loads 

* 

* 

Lights 

137,250 

58,821 

196,071 

19.28  * 

145,568 

22.05  * 

0 

People 

83,927 

83,927 

8.25  * 

38,403 

5.82  * 

0 

Misc 

41,616 

0 

0 

41,616 

4.09  • 

43,417 

6.58  * 

0 

Sub  Totalss> 

262,793 

58,821 

0 

321,614 

31.62  * 

227,388 

34.44  * 

0 

Ceiling  Load 

16,375 

-16,375 

0 

0.00  * 

18,928 

2.87  * 

-6,802 

Outside  Air 

0 

0 

0 

154,095 

15.15  * 

0 

0.00  * 

0 

Sip.  Fan  Heat 

91,292 

8.98  * 

0.00  * 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

(VV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0 

^aust  Heat 

-7,095 

0 

-7,095 

-0.70  * 

0.00  * 

Bninal  Bypass 

0 

0 

0 

0.00  * 

0.00  * 

Grand  Total ««> 

672,064 

99,542 

0 

1,016,993 

100.00  * 

660,210 

* 

100.00  * 

-227,374 

CL6  SPACE  PEAK  ****^***^**  HEATING  COIL  PEAK 


Mo/Hr:  8/17 
OADB:  94 


Space 

Sensible 

(Btuh) 

0 

0 

0 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
0.00 


Mo/Hr:  13/  1 
OADB:  30 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 


Coil  Peak 

Tot  Sens 
(Btuh) 
0 
0 

-36,427 

0 

-209,124 

-26,406 

0 

0 

0 

-271,957 

0 

0 

0 

0 

0 

-146,896 

0 

0 

0 

0 

2,947 

0 

-415,906 


Total  Capacity 


Main  Clg 
Aux  Clg 
Opt  Vent 
Totals 


(Tons) 

84.7 

0.0 

0.0 

84.7 


(Mbh) 

1,017.0 

0.0 

0.0 

1,017.0 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
8.76 
0.00 
50.28 
6.35 
0.00 
0.00 
0.00 
65.39 


(Mbh) 

880.0 

0.0 

0.0 


(efffi) 

51,352 

0 

0 


Grains 

81.6 

0.0 

0.0 


Leaving  DB/UB/HR 
Deg  F  Deg  F  Grains 

64.5  61.3  78.8 

0.0  0.0  0.0 

0.0  0.0  0.0 


Gross  Total 


-AREAS . 

Glass  (sf)  (X) 


26,748 

0 

0 

13,276 


-HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-415.9 

51,352 

66.6 

74.1 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

-0.0 

51,352 

66.6 

64.5 

Mincfn 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 
Total 

0.0 

-415.9 

0 

0.0 

0.0 

Rm  Exh 
Auxil 

-AIRFLOWS  (cfm) 
Cooling 
3,395 
0 

51,352 

0 

51,352 

3,395 

0 

0 


Heating 

3,395 

0 

51,352 

0 

51,352 

3,395 

0 

0 


-ENGINEERING  CHECKS-- 


Clg  X  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No.  People 
Htg  X  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


6.6 

1.92 

605.93 

315.61 

38.02 

226 

6.6 

1-92 

-15.55 


8,904 

4,452  50 

—TEMPERATURES 

(F)— 

Type 

Clg 

Htg 

SADB 

66.1 

74.1 

Plenua 

79.9 

69.2 

Return 

79.9 

69.2 

Ret/OA 

80.9 

66.6 

Runamd 

78.0 

70.0 

Fn  MtrTD 

0.4 

0.4 

Fn  BldTD 

0.3 

0.3 

Fn  Frict 

0.9 

0.9 
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System 


-  ROOFTOP  MULTIZORE 


eaked  at  Tii 


COOLING  COIL  PEAK  ***♦★***♦♦************♦**♦' 
Mo/Hr:  8/14 


Outside  Air  ««> 

OAOB/UB/HR:  96/  79/126.0 

* 

* 

OAOBs 

93  * 

* 

OADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent  * 

space  Peak 

Coil  Peak 

Parent 

Sens.-fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btiii) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

31,319 

31,319 

8.58  * 

0 

0.00  * 

0 

-23,756 

12.22 

Glass  Solar 

37,884 

0 

37,884 

10.38  * 

41,580 

19.13  * 

0 

0 

0.00 

Glass  Cond 

14,534 

0 

14,534 

3.98  • 

15,226 

7.01  * 

-43,403 

-43,403 

22.32 

Wall  Cond 

10,568 

4,348 

14,916 

4.09  * 

16,565 

7.62  * 

-14,490 

-20,862 

10.73 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

d.oo  * 

0 

0 

0.00 

Sub  Total 

62,985 

35,667 

98,652 

27.04  * 

73,371 

33.76  * 

-57,893 

-88,021 

45,27 

Internal  Loads 

• 

* 

Lights 

44,322 

18,995 

63,317 

17.35  * 

46,354 

21.33  * 

0 

0 

0.00 

People 

37,600 

37,600 

10.30  * 

17,338 

7.98  * 

0 

0 

0.00 

Mi  sc 

65,174 

0 

0 

65,174 

17.86  * 

69,155 

31.82  * 

0 

0 

0.00 

Sub  Totalu> 

147,096 

18,995 

0 

166,091 

45.52  * 

132,847 

61.13  * 

0 

0 

0.00 

Ceiling  Load 

9,380 

-9,380 

0 

0.00  * 

11,106 

5.11  * 

-5,170 

0 

0.00 

Outside  Air 

0 

0 

0 

83,332 

22.84  • 

0 

0.00  * 

0 

-66,438 

34.17 

Sup.  Fan  Heat 

22,352 

6.13  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

QV/UNDR  Sizir« 

0 

0 

0.00  • 

0 

0.00  * 

-43,043 

-43,043 

22.14 

^  aust  Heat 

-5,530 

0 

-5,530 

-1.52  * 

0.00  • 

3,047 

-1.57 

Hwinal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  * 

• 

0 

0.00 

Grand  Total »> 

219,461 

39,752 

0 

364,897 

100.00  * 

217,324 

100.00  * 

-106,106 

-194,455 

100.00 

*****  CLG  SPACE  PEAK 
Mo/Hr:  7/18 


HEATING  COIL  PEAK  ******** 
Mo/Hr:  13/  1 


*COOLING  COIL  SELECTION- 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf) 

(X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

8,892 

Main  Clg 

30.4 

364.9 

289.9 

12,573 

83.1 

67.7 

80.4 

60.4 

58.8 

74.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

8,892 

0 

0 

Totals 

30.4 

364.9 

Wall 

4,452 

924 

21 

CHEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


Capaci ty 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Hbh) 

(efro) 

Deg  F 

Deg  F 

Vent 

1,535 

Main  Htg 

-237.0 

12,579 

60.4 

77.8 

Infil 

0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

12,573 

Preheat 

• 

o 

. 

o 

12,573 

63.5 

60.4 

Nincfm 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

12,573 

Himidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,535 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-237.0 

Auxil 

0 

Heatlng 

1,535 

0 

12,579 

0 

12,579 

1,535 

0 

0 


--ENGINEERING  CHECKS- 
Clg  X  QA  12. 
Clg  Cfm/Sqft  1.4 
Clg  Cfm/Ton  413.4 
Clg  Sqft/Ton  292.41 
Clg  Btuh/Sqft  41.0^ 
No.  People  10; 
Htg  X  OA  12.; 
Htg  Cfm/SqFt  1.4 
Htg  Btuh/SqFt  -26.6< 


--TEMPERATURES  (F>— - 


12.2 

Type 

Clg 

Htg 

1.41 

SADB 

62.0 

77.8 

413.47 

Plenua 

81.3 

68.2 

292.42 

Return 

81.3 

68.2 

41.04 

Ret/GA 

83.1 

63.5 

102 

Runamd 

78.0 

70.0 

12.2 

Fn  HtrTD 

0.4 

0.4 

1.41 

Fn  BldTD 

0.3 

0.3 

-26.66 

Fn  Frict 

0.9 

0.9 
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MAIN  SYSTEM  COOLING  •  ALTERNATIVE  1 


^VERGY  CONSERVATION  SIMULATION 


PEAR  COOLING  LOADS 
(Main  System) 


Room 

Nunber  Description 


Peak  QA 
Time  Cond. 
Mo/Hr  DB/UB 
(F) 


Zone 

1 

Total/A ve. 

Zone 

1 

Block 

2 

SE  WING,  1ST  FL 

Zone 

2 

Total/Ave. 

Zone 

2 

Block 

3 

OLD  BALLROOM 

Zone 

3 

Total/Ave. 

Zone 

3 

Block 

6 

SU  UING,  2N0  FL 

Zone 

6 

Total/Ave. 

Zone 

6 

Block 

7 

SE  UING,  2ND  FL 

Zone 

7 

Total/Ave. 

Zone 

7 

Block 

8 

ABOVE 

BALLROOM 

Zone 

8 

Total/Ave. 

Zone 

8 

Block 

j^ten 

1 

Total/Ave. 

^tem 

1 

Block 

4 

NEU  DINING 

Zone 

4 

Total/Ave. 

Zone 

4 

Block 

5 

KITCHEN 

Zone 

5 

Total/Ave. 

Zone 

5 

Block 

System 

2 

Total/Ave. 

System 

2 

Block 

8/17 

8/17 

7/18 

7/18 

9/17 

9/17 

7/18 

7/18 

7/18 

7/18 

7/18 

7/18 

8/17 

7/14 

7/14 

7/18 

7/18 

7/18 


94  74 
94  74 
94  74 
93  71 
93  71 
93  71 
87  73 
87  73 
87  73 
93  71 
93  71 
93  71 
93  71 
93  71 
93  71 
93  71 
93  71 

93  71 

94  74 
94  74 
96  77 
96  77 
96  77 
93  71 
93  71 
93  71 
93  71 
93  71 


Space 


Rm 

Supp. 

Space 

Space 

Dry 

Dry 

Air 

Sens. 

Bib 

Bulb 

Flow 

Load 

(F) 

(F) 

(Cfro) 

(Btuh) 

78 

66.0 

13,769 

178,242 

78 

66.0 

13,769 

178,242 

78 

66.0 

13,769 

178,242 

78 

66.0 

13,722 

177,685 

78 

66.0 

13,722 

177,685 

78 

66.0 

13,722 

177,685 

78 

61.8 

10,584 

185,860 

78 

61.8 

10,584 

185,860 

78 

61.8 

10,584 

185,860 

78 

69.8 

3,136 

27,974 

78 

69.8 

3,136 

27,974 

78 

69.8 

3,136 

27,974 

78 

69.8 

2,940 

26,225 

78 

69.8 

2,940 

26,225 

78 

69.8 

2,940 

26,225 

78 

69.8 

7,200 

64,224 

78 

69.8 

7,200 

64,224 

78 

69.8 

7,200 

64,224 

78 

66.1 

51,352 

660,210 

78 

69.8 

51,352 

649,877 

78 

62.0 

5,746 

99,316 

78 

62.0 

5,746 

99,316 

78 

62.0 

5,746 

99,316 

78 

62.0 

6,827 

118,008 

78 

62.0 

6,827 

118,008 

78 

62.0 

6,827 

118,008 

78 

62.0 

12,573 

217,324 

78 

62.5 

12,573 

211,002 

Space 

Peak 

OA 

Rm 

Supp. 

Lat. 

Tioie 

Cond.  1 

Dry 

Dry 

Load 

Mo/Hr 

DB/WB 

Bib 

Bulb 

(Btuh) 

(F) 

<F) 

<F) 

4,265 

8/17 

94 

74 

78 

66.1 

4,265 

94 

74 

78 

66.1 

4,265 

8/17 

94 

74 

78 

66.1 

4,265 

8/17 

94 

74 

78 

66.1 

4,265 

94 

74 

78 

66.1 

4,265 

8/17 

94 

74 

78 

66.1 

19,584 

8/14 

96 

79 

78 

63.9 

19,584 

96 

79 

78 

63.9 

19,584 

8/14 

96 

79 

78 

63.9 

4,265 

8/14 

96 

79 

78 

70.4 

4,265 

96 

79 

78 

70.4 

4,265 

8/14 

96 

79 

78 

70.4 

3,998 

8/14 

96 

79 

78 

70.4 

3,998 

96 

79 

78 

70.4 

3,998 

8/14 

96 

79 

78 

70.4 

9,792 

8/14 

96 

79 

78 

70.4 

9,792 

96 

79 

78 

70.4 

9,792 

8/14 

96 

79 

78 

70.4 

46,169 

96 

79 

78 

66.7 

46,169 

8/14 

96 

79 

78 

69.8 

10,967 

8/14 

96 

79 

78 

62.9 

10,967 

96 

79 

78 

62.9 

10,967 

8/14 

96 

79 

78 

62.9 

9,790 

8/14 

96 

79 

78 

63.8 

9,790 

96 

79 

78 

63.8 

9,790 

8/14 

96 

79 

78 

63.8 

20,758 

96 

79 

78 

63.4 

20,758 

8/14 

96 

79 

78 

63.4 

Coll 


Coll 

Coll 

Coil 

Air 

Sens. 

Lat. 

Flow 

Load 

Load 

(Cfm) 

(Btuh) 

(Btiii) 

13,769 

218,709 

9,375 

13,769 

218,709 

9,375 

13,769 

218,709 

9,375 

13,722 

217,277 

9,375 

13,722 

217,277 

9,375 

13,722 

217,277 

9,375 

10,584 

219,778 

70,478 

10,584 

219,778 

70,478 

10,584 

219,778 

70,478 

3,136 

52,979 

11,272 

3,136 

52,979 

11,272 

3,136 

52,979 

11,272 

2,940 

49,668 

10,567 

2,940 

49,668 

10,567 

2,940 

49,668 

10,567 

7,200 

121,635 

25,879 

7,200 

121,635 

25,879 

7,200 

121,635 

25,879 

51,352 

880,046 

136,947 

51,352 

803,775 

148,893 

5,746 

137,057 

39,468 

5,746 

137,057 

39,468 

5,746 

137,057 

39,468 

6,827 

152,817 

35,556 

6,827 

152,817 

35,556 

6,827 

152,817 

35,556 

12,573 

289,874 

75,023 

12,573 

289,874 

75,023 
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MAIN  SYSTEM  HEATING  -  ALTERNATIVE  1 


*mergy  conservation  simuution 


PEAK  HEATING  LOADS 
(Main  System) 


Space 


Peak 

OA 

Rn 

Supp. 

Floor 

Tine 

Cond. 

Dry 

Dry 

Room 

Area 

Mo/Hr 

DB/UB 

Bib 

Bulb 

Nunber  Description 

<Sq  Ft) 

<F) 

(F) 

(F) 

1  SU  UING,  1ST  FL 

Zone  1  Total/Ave. 

Zone  1  Block 

2  SE  UING,  1ST  FL 

Zone  2  Total/Ave. 

Zone  2  Block 

3  OLD  BALLROOM 

Zone  3  Total/Ave. 

Zone  3  Block 

6  SU  UING,  2ND  FL 

Zone  6  Total/Ave. 

Zone  6  Block 

7  SE  UING,  2N0  FL 

Zone  7  Total/Ave. 

Zone  7  Block 

8  ABOVE  BALLROOM 

Zone  8  Total/Ave. 

^one  8  Block 

tern  1  Total/Ave. 

tern  1  Block 

4  NEU  DINING 

Zone  4  Total/Ave. 

Zone  4  Block 

5  KITCHEN 


Zone 

5 

Total/Ave. 

Zone 

5 

Block 

System 

2 

Total/Ave. 

System 

2 

Block 

3,136 

13/ 

1 

30 

26 

70 

3,136 

30 

26 

70 

3,136 

13/ 

30 

26 

70 

3,136 

13/ 

30 

26 

70 

3,136 

30 

26 

70 

3,136 

13/ 

30 

26 

70 

7,200 

13/ 

30 

26 

70 

7,200 

30 

26 

70 

7,200 

13/ 

30 

26 

70 

3,136 

13/ 

30 

26 

70 

3,136 

30 

26 

70 

3,136 

13/ 

30 

26 

70 

2,940 

13/ 

30 

26 

70 

2,940 

30 

26 

70 

2,940 

13/ 

30 

26 

70 

7,200 

13/ 

30 

26 

70 

7,200 

30 

26 

70 

7,200 

13/ 

30 

26 

70 

26,748 

30 

26 

70 

26,748 

13/ 

30 

26 

70 

4,032 

13/ 

30 

26 

70 

4,032 

30 

26 

70 

4,032 

13/ 

30 

26 

70 

4,860 

13/ 

30 

26 

70 

4,860 

30 

26 

70 

4,860 

13/ 

30 

26 

70 

8,892 

30 

26 

70 

8,892 

13/ 

30 

26 

70 

75.4 

75.4 

75.4 

75.3 

75.3 

75.3 

75.7 

75.7 

75.7 
70.2 
70.2 
70.2 
70.2 
70.2 
70.2 
70.2 
70.2 
70.2 
74.1 
74.1 

77.8 
77.8 
77.8 
77.8 
77.8 
77.8 
77.8 
77.8 


Coll 


Space 

Space 

Peak 

QA 

Rm 

Supp. 

Coil 

Coil 

Air 

Sens. 

Tiae 

Cond. 

Dry 

Dry 

Air 

Sens. 

Flow 

Load 

No/Hr 

DB/UB 

Bib 

Bulb 

Flow 

Load 

(Cfn) 

(Btuh) 

CF) 

<F) 

(F) 

(Cfn) 

(Btuh) 

13,769 

-79,870 

13/  1 

30 

26 

70 

75.4 

13,769 

-105,122 

13,769 

•79,870 

30 

26 

70 

75.4 

13,769 

-105,122 

13,769 

-79,870 

13/  1 

30 

26 

70 

75.4 

13,769 

-105,122 

13,722 

-79,177 

13/  1 

30 

26 

70 

75.3 

13,722 

-104,388 

13,722 

-79,177 

30 

26 

70 

75.3 

13,722 

-104,388 

13,722 

-79,177 

13/  1 

30 

26 

70 

75.3 

13,722 

-104,388 

10,584 

-64,951 

13/  1 

30 

26 

70 

75.7 

10,584 

-135,200 

10,584 

-64,951 

30 

26 

70 

75.7 

10,584 

•135,200 

10,584 

-64,951 

13/  1 

30 

26 

70 

75.7 

10,584 

-135,200 

3,136 

-798 

13/  1 

30 

26 

70 

70.2 

3,136 

-16,818 

3,136 

-798 

30 

26 

70 

70.2 

3,136 

-16,818 

3,136 

-798 

13/  1 

30 

26 

70 

70.2 

3,136 

-16,818 

2,940 

-748 

13/  1 

30 

26 

70 

70.2 

2,940 

-15,767 

2,940 

-748 

30 

26 

70 

70.2 

2,940 

-15,767 

2,940 

-748 

13/  1 

30 

26 

70 

70.2 

2,940 

-15,767 

7,200 

-1,831 

13/  1 

30 

26 

70 

70.2 

7,200 

-38,612 

7,200 

-1,831 

30 

26 

70 

70.2 

7,200 

-38,612 

7,200 

-1,831 

13/  1 

30 

26 

70 

70.2 

7,200 

-38,612 

51,352 

-227,374 

30 

26 

70 

74.1 

51,352 

-415,906 

51,352 

-227,374 

13/  1 

30 

26 

70 

74.1 

51,352 

-415,905 

5,752 

-48,519 

13/  1 

30 

26 

70 

77.8 

5,752 

-108,392 

5,752 

-48,519 

30 

26 

70 

77.8 

5,752 

-108,392 

5,752 

-48,519 

13/  1 

30 

26 

70 

77.8 

5,752 

-108,392 

6,827 

-57,587 

13/  1 

30 

26 

70 

77.8 

6,827 

-128,648 

6,827 

-57,587 

30 

26 

70 

77.8 

6,827 

-128,648 

6,827 

-57,587 

13/  1 

30 

26 

70 

77.8 

6,827 

-128,648 

12,579 

-106,106 

30 

26 

70 

77.8 

12,579 

-237,040 

12,579 

•106,106 

13/  1 

30 

26 

70 

77.8 

12,579 

-237,040 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  1 
'XISTING  CONDITIONS 


iVnuary 

.  Monday  . 

Hour 

OADB 

OAUB 

Ntg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

41.3 

36.7 

-108,436 

6.6 

-180,557 

12.5 

-176,995 

11.9 

-152,194 

9.2 

-157,590 

9.6 

2 

40.0 

36.0 

-107,511 

6.3 

-178,257 

11.8 

-175,691 

11.0 

-148,885 

8.5 

-152,050 

9.1 

3 

39.5 

35.9 

-105,415 

5.9 

-176,703 

11.2 

-171,526 

10.3 

-143,436 

7.9 

-151,788 

8.7 

4 

39.9 

36.4 

-102,337 

5.5 

-169,377 

10.6 

-163,153 

9.7 

-136,315 

7.4 

-145,235 

8.4 

5 

40.8 

37.6 

-98,539 

5.1 

-166,649 

10.2 

-160,074 

9.2 

-131,283 

7.0 

-144,358 

8.1 

6 

42.4 

39.4 

-94,291 

4.8 

•156,622 

9.9 

-151,615 

8.9 

•123,573 

6.8 

-138,432 

7.9 

7 

44.4 

41.5 

-523,176 

5.4 

-348,072 

10.1 

-437,162 

9.2 

-380,688 

7.4 

-326,425 

8.6 

8 

46.9 

44.1 

-329,112 

6.4 

-198,152 

10.4 

-246,063 

9.7 

-244,981 

8.3 

-223,261 

9.5 

9 

49.5 

46.6 

-138,962 

8.2 

-141,857 

11.6 

-139,521 

11.0 

-147,785 

9.9 

-138,617 

10.9 

10 

52.2 

48.2 

-143,204 

10.2 

-136,247 

12.8 

-142,047 

12.3 

-139,159 

11.4 

-141,606 

12.3 

11 

54.9 

49.2 

-141,634 

16.4 

-115,612 

14.1 

-133,928 

13.7 

-141,485 

13.0 

-128,143 

15.5 

12 

57.3 

50.1 

-139,860 

29.1 

-107,233 

26.1 

-109,978 

17.8 

-134,274 

17.4 

-107,504 

25.9 

13 

59.4 

50.4 

-132,507 

41.2 

-98,257 

34.9 

-100,571 

30.9 

-100,762 

32.6 

-98,454 

34.7 

14 

60.9 

50.0 

-88,055 

47.4 

-92,527 

46.0 

-94,500 

45.1 

-94,671 

45.0 

-92,688 

45.9 

15 

61.9 

50.3 

-85,061 

51.7 

-89,750 

49.1 

-126,278 

40.1 

-126,409 

40.0 

-89,875 

49.0 

16 

62.2 

49.8 

-82,134 

64.1 

-86,476 

52.2 

-132,402 

16.5 

-132,402 

16.4 

-86,573 

52.1 

17 

61.8 

49.3 

-78,702 

68.1 

-82,097 

54.1 

-133,157 

16.1 

-133,157 

16.1 

-82,171 

54.0 

18 

60.4 

48.6 

-80,089 

61.1 

-82,139 

51.5 

-134,024 

18.7 

-134,024 

18.7 

-82,197 

51.5 

19 

58.3 

48.2 

-107,846 

47.0 

-107,413 

40.3 

-139,595 

16.9 

-139,595 

16.9 

-107,458 

40.3 

20 

55.6 

46.8 

-116,946 

39.1 

-114,789 

34.7 

-146,756 

13.7 

-146,756 

13.6 

-114,824 

34.7 

21 

52.5 

44.9 

-126,166 

31.5 

-124,221 

28.6 

-153,364 

12.7 

-153,061 

12.7 

-124,248 

28.6 

22 

49.3 

42.5 

-132,372 

26.2 

-131,022 

23.9 

-155,830 

11.8 

-155,543 

11.8 

-131,043 

23.8 

23 

46.2 

40.4 

-171,688 

14.2 

-171,688 

13.9 

-157,412 

10.9 

-157,140 

10.8 

-171,688 

13.9 

24 

43.5 

38.5 

-175,402 

13.5 

-177,960 

13.1 

-157,262 

10.0 

•156,974 

10.0 

•177,825 

13.1 

^ruary 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btiii 

Clg  Ton 

1 

45.2 

40.8 

-178,479 

12.6 

-174,341 

13.2 

-171,994 

12.5 

-154,054 

10.0 

-157,289 

10.3 

2 

43.4 

39.0 

-172,596 

12.0 

-175,633 

12.4 

-169,899 

11.6 

-149,257 

9.3 

-154,405 

9.8 

3 

41.9 

37.4 

-169,860 

11.4 

-173,655 

11.7 

-167,086 

10.7 

-145,848 

8.6 

-152,108 

9.3 

4 

40.8 

36.7 

-166,461 

10.7 

-170,782 

11.0 

-163,565 

9.9 

-137,566 

7.9 

-148,613 

8.8 

5 

40.1 

36.1 

-162,288 

10.2 

-167,083 

10.3 

-161,443 

9.2 

-133,839 

7.3 

-146,696 

8.3 

6 

39.8 

36.0 

-157,214 

9.7 

-165,154 

9.8 

-154,537 

8.6 

-127,536 

6.7 

-142,182 

7.9 

7 

40.3 

36.6 

-311,440 

9.8 

-366,416 

9.8 

-438,826 

8.7 

-377,687 

7.1 

-318,189 

8.3 

8 

41.6 

38.2 

-190,395 

10.0 

-228,024 

9.9 

-267,279 

9.0 

-266,675 

7.8 

-250,279 

8.9 

9 

43.8 

40.1 

-148,513 

11.3 

-150,559 

11-0 

-147,608 

10.2 

-144,135 

9.2 

-147,799 

10.3 

10 

46.4 

41.5 

-132,604 

12.7 

-120,002 

12.1 

-147,611 

11.6 

-144,954 

10.7 

-148,148 

11.7 

11 

49.4 

42.9 

-123,359 

22.7 

-131,916 

13.2 

-119,252 

12.9 

-148,392 

12.3 

-113,205 

13.9 

12 

52.4 

45.0 

-107,020 

38.5 

-113,130 

21.4 

-112,979 

14.0 

-121,618 

13.8 

-110,944 

21.3 

13 

55.0 

46.4 

-97,102 

51.4 

-104,843 

32.7 

-107,254 

28.0 

-107,488 

29.5 

-105,054 

32.6 

14 

57.2 

47.2 

-90,771 

57.0 

-98,226 

40.1 

-100,268 

38.7 

-100,429 

38.5 

-98,392 

40.0 

15 

58.5 

47.9 

-88,145 

61.6 

-95,016 

47.0 

-131,598 

37.9 

-131,734 

37.8 

-95,144 

46.9 

16 

59.0 

47.6 

-85,157 

65.7 

-91,105 

50.2 

-140,747 

16.1 

-140,747 

16.1 

-91,204 

50.1 

17 

58.8 

47.7 

-80,906 

68.1 

-86,106 

52.9 

-141,154 

15.9 

-141,154 

15.8 

-86,183 

52.9 

18 

58.0 

47.2 

-81,549 

64.4 

-84,765 

51.7 

-140,390 

19.4 

-140,390 

19.4 

-84,825 

51.6 

19 

56.9 

47.1 

-107,856 

49.4 

-108,210 

40.6 

-143,308 

17.6 

-143,308 

17.6 

-108,256 

40.5 

20 

55.4 

47.2 

-117,437 

40.4 

•114,807 

35.8 

-147,286 

14.5 

-147,286 

14.5 

-114,843 

35.8 

21 

53.6 

46.7 

-127,001 

32.7 

-122,661 

30.2 

-152,061 

13.1 

-152,061 

13.1 

-122,689 

30.1 

22 

51.5 

45.7 

-132,887 

27.0 

-128,206 

26.1 

-154,342 

12.3 

-154,097 

12.2 

-128,227 

26.1 

23 

49.4 

44.5 

-173,280 

14.3 

-163,201 

14.4 

-154,711 

11.5 

-154,479 

11.5 

-163,201 

14.4 

24 

47.3 

42.7 

-176,197 

13.6 

-168,771 

13.6 

-154,587 

10.7 

-154,368 

10.7 

-168,771 

13.6 
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Trane  Air  Conditioning  Econonics 
By:  CARTER  t  BURGESS,  INC. 

BUILDING  COOL-NEAT  DEMAND  •  ALTERNATIVE  1 
EXISTING  CONDITIONS 


Hour 

OADB 

OAWB 

Htg  Btuh  Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

59.0 

53.6 

-154,828 

14.6 

-137,738 

15.6 

-137,738 

14.8 

-137,738 

12.1 

-137,738 

12.5 

2 

56.7 

51.7 

-152,591 

13.9 

-143,838 

14.6 

-143,838 

13.7 

-141,718 

11.5 

-145,396 

12.1 

3 

54.6 

50.0 

-154,978 

13.2 

-149,408 

13.7 

-149,408 

12.8 

-142,815 

10.9 

-145,535 

11.6 

4 

52.8 

48.6 

-156,003 

12.7 

-154,183 

12.9 

-151,949 

12.1) 

-141,293 

10.4 

-146,560 

11.2 

5 

51.5 

47.5 

-154,021 

12.2 

-155,939 

12.3 

-150,811 

11.3 

-137,907 

9.8 

-146,370 

10.7 

6 

50.7 

47.0 

-150,709 

11.7 

-154,378 

11.7 

-148,747 

10.7 

-134,109 

9.4 

-145,132 

10.3 

7 

50.4 

46.9 

-168,379 

11.9 

-156,590 

15.8 

-150,898 

10.7 

-137,409 

18.3 

-148,164 

20.4 

8 

51.0 

47.8 

-148,334 

13.7 

-156,015 

12.8 

-149,842 

10.9 

-141,622 

14.7 

-148,708 

19.5 

9 

52.5 

48.7 

-140,125 

25.2 

-152,334 

18.5 

-145,875 

14.4 

-138,308 

17.4 

-144,132 

25.0 

10 

55.0 

49.4 

-131,372 

39.7 

-148,347 

28.9 

-148,347 

25.3 

-141,198 

27.4 

-147,184 

32.8 

11 

58.0 

50.7 

-120,195 

53.5 

-119,370 

35.5 

-140,390 

34.3 

•140,390 

38.6 

-140,390 

41.1 

12 

61.4 

52.5 

-84,765 

61.8 

-98,165 

46.5 

-110,547 

42.5 

-131,372 

45.3 

-102,322 

46.6 

13 

64.9 

54.4 

-76,170 

66.1 

-87,587 

52.0 

-90,024 

51.2 

-94,636 

50.9 

-87,946 

51.8 

14 

67.9 

56.1 

-71,182 

70.9 

-79,811 

57.3 

-81,933 

56.6 

-82,241 

56.4 

-80,149 

57.2 

15 

70.4 

57.9 

-57,894 

75.3 

-75,498 

61.4 

-108,562 

52.3 

-108,562 

52.2 

-75,770 

61.3 

16 

71.9 

58.5 

-56,005 

79.2 

-72,316 

64.5 

-113,391 

19.0 

•113,391 

18.9 

-72,484 

64.4 

17 

72.5 

58.8 

-50,256 

81.1 

-66,869 

67.4 

-108,562 

26.4 

-108,562 

26.3 

-66,998 

67.3 

18 

72.2 

59.0 

-53,258 

78.3 

-64,300 

67.1 

-108,562 

31.7 

-108,562 

31.6 

-64,400 

67.0 

19 

71.4 

59.4 

-86,526 

63.8 

-86,464 

56.6 

-108,562 

26.6 

-108,562 

26.6 

-86,541 

56.5 

20 

70.1 

59.9 

-96,865 

53.5 

-91,314 

51.0 

-108,562 

22.8 

-108,562 

22.8 

-91,374 

50.9 

21 

68.3 

60.0 

-107,184 

45.5 

-99,240 

45.5 

-114,685 

19.7 

-114,685 

19.7 

-99,286 

45.4 

22 

66.2 

58.8 

-113,795 

39.4 

-104,914 

41.3 

-125,647 

17.0 

-125,647 

17.0 

-104,950 

41.2 

23 

63.9 

57.5 

-143,308 

16.6 

-124,741 

17.2 

-124,741 

14.4 

-124,741 

14.4 

-124,741 

17.2 

24 

61.4 

55.5 

-146,756 

15.7 

-131,372 

16.1 

-131,372 

12.8 

-131,372 

12.8 

-131,372 

16.1 

P' 

QAOB 

QAUB 

Htg  Btuh  Clg  Ton 

Htg  Btii) 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btiii 

Clg  Ton 

^1 

62.7 

58.8 

-125,537 

16.1 

-127,924 

16.2 

-127,924 

15.7 

-127,924 

13.2 

-127,924 

14.0 

2 

61.1 

57.4 

-128,189 

15.3 

-132,168 

15.3 

-132,168 

14.6 

-132,168 

12.6 

-132,168 

13.1 

3 

60.1 

56.5 

-130,311 

14.5 

-134,820 

14.5 

-134,820 

13.7 

-134,820 

12.0 

-134,820 

12.7 

4 

59.7 

56.2 

-131,903 

13.9 

-135,881 

13.9 

-135,881 

13.1 

-135,881 

11.7 

-135,881 

12.4 

5 

60.1 

56.5 

-132,433 

13.4 

-134,820 

13.4 

-134,820 

12.6 

-134,723 

11.4 

-134,820 

12.2 

6 

61.1 

57.6 

-131,372 

13.0 

-132,168 

13,0 

-132,168 

12.2 

-131,670 

11.3 

-132,168 

12.0 

7 

62.7 

59.2 

-128,720 

35.4 

-127,924 

33.0 

-127,924 

24.3 

-127,924 

39.6 

-127,924 

48.1 

8 

64.7 

61.1 

-123,945 

31.7 

-122,619 

27.4 

-122,619 

21.0 

-122,619 

30.9 

-122,619 

33.3 

9 

67.1 

62.3 

-117,049 

46.8 

-116,254 

40.3 

-116,254 

34.3 

-116,254 

42.2 

-116,254 

44.4 

10 

69.7 

63.6 

-109,092 

56.6 

-109,357 

49.5 

-109,357 

48.0 

-109,357 

50.5 

-109,357 

52.4 

11 

72.3 

64.8 

-108,562 

63.5 

-108,562 

55.6 

-108,562 

54.2 

-108,562 

55.3 

-108,562 

58.0 

12 

74.7 

65.6 

-108,506 

68.7 

-108,562 

59.9 

-108,562 

58.8 

-108,562 

58.5 

-108,562 

61.6 

13 

76.8 

66.5 

-58,210 

72.9 

-84,370 

64.1 

-108,506 

63.2 

-108,562 

62.9 

-98,752 

64.9 

14 

78.4 

66.6 

-41,324 

77.1 

-71,868 

67.9 

-74,195 

67.3 

-85,811 

67.2 

-71,947 

68.4 

15 

79.4 

66.9 

-42,044 

81.1 

-65,930 

71.7 

•106,800 

62.8 

-106,860 

62.7 

-69,108 

72.2 

16 

79.7 

66.4 

-39,994 

84.7 

-56,502 

73.2 

-114,418 

21.4 

-114,418 

21.3 

•56,500 

73.4 

17 

79.4 

65.7 

-35,272 

86.5 

-51,209 

75.0 

-108,562 

34.9 

-108,562 

34.9 

-51,209 

75.0 

18 

78.4 

65.0 

-36,900 

85.0 

-51,919 

73.9 

-108,562 

36.5 

-108,562 

36.5 

-51,919 

73.9 

19 

76.8 

64.8 

-73,420 

73.5 

-82,624 

65.7 

-108,562 

34.9 

-108,562 

34.9 

-82,624 

65.8 

20 

74.7 

65.4 

-84,367 

63.3 

-87,139 

58.1 

-108,562 

30.7 

-108,562 

30.7 

-87,139 

58.1 

21 

72.3 

65.0 

-93,056 

54.4 

-93,912 

51.5 

-108,562 

25.4 

-108,562 

25.4 

-93,912 

51.5 

22 

69.7 

63.7 

-99,761 

48.3 

-97,801 

46.3 

-109,357 

20.8 

•109,357 

20.8 

-97,801 

46.3 

23 

67.1 

62.0 

-122,198 

18.3 

-116,254 

18.2 

-116,254 

17.5 

-116,254 

17.5 

-116,254 

18.2 

24 

64.7 

60.4 

-122,885 

17.3 

-122,619 

17.1 

-122,619 

14.6 

-122,619 

14.6 

-122,619 

17.1 
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BUILDING  COOL-HEAT  DEMAND 
'XISTING  CONDITIONS 


ALTERNATIVE  1 


Hour 

OAOB 

OAUB 

Htg  Stub 

Clg  Ton 

Htg  Btiii 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  BtU) 

Clg  Ton 

1 

73.3 

68.9 

-108,562 

17.4 

-108,562 

19.0 

-108,562 

18.3 

-108,562 

19.5 

-108,562 

22.2 

2 

71.3 

67.4 

-110,949 

16.5 

-108,562 

20.2 

-108,562 

18.3 

-108,562 

17.2 

-108,562 

20.5 

3 

69.6 

66.1 

-113,336 

15.7 

-109,623 

18.0 

-109,623 

16.7 

-109,623 

15.4 

-109,623 

18.4 

4 

68.1 

64.9 

-114,927 

15.9 

-113,601 

15.9 

-113,601 

14.7 

•113,601 

13.6 

•113,601 

15.9 

5 

67.0 

64.3 

-115,458 

14.4 

-116,519 

14.6 

-116,519 

14.0 

-116,519 

13.0 

-116,519 

13.9 

6 

66.4 

63.8 

-114,397 

14.0 

-118,110 

13.9 

-118,110 

13.2 

-118,110 

12.4 

-118,904 

13.3 

7 

66.1 

63.9 

-111,744 

64.6 

-118,906 

63.3 

-118,906 

57.2 

-118,906 

70.5 

-118,906 

73.8 

8 

66.8 

63.8 

-108,562 

44.5 

-117,049 

37.1 

-117,049 

34.9 

-117,049 

38.4 

-117,049 

42.6 

9 

68.6 

63.8 

-108,562 

58.1 

-112,275 

47.3 

-112,275 

42.8 

•112,275 

48.0 

-112,275 

49.8 

10 

71.3 

64.6 

-108,562 

65.0 

-108,562 

55.0 

-108,562 

51.2 

-108,562 

55.5 

-108,562 

57.2 

11 

74.7 

66.3 

-108,506 

70.7 

-108,562 

59.3 

•108,562 

57.3 

-108,562 

60.8 

-108,562 

62.3 

12 

78.4 

68.1 

-82,499 

75.6 

-108,506 

64.1 

-108,506 

63.1 

-108,562 

65.7 

-108,506 

67.1 

13 

81.8 

69.9 

-37,443 

79.7 

-85,127 

69.2 

-108,506 

68.5 

-108,506 

70.0 

-97,835 

71.2 

14 

84.5 

70.9 

-26,837 

83.5 

-46,104 

74.8 

-57,2M 

74.4 

-71,230 

75.3 

-49,251 

76.2 

15 

86.3 

71.8 

-27,265 

87.6 

-43,421 

78.6 

-92,845 

69.9 

-92,837 

73.6 

-43,424 

79.9 

16 

87.0 

71.6 

-25,488 

90.7 

-42,140 

80.4 

-108,562 

23.4 

-108,562 

23.4 

-42,141 

81.4 

17 

86.7 

72.0 

-19,186 

92.8 

-36,394 

82.4 

-108,562 

41.7 

-108,562 

41.7 

-36,394 

83.2 

18 

86.1 

71.7 

-19,776 

91.9 

-35,034 

82.1 

-108,562 

43.6 

-108,562 

43.7 

-35,034 

82.9 

19 

85.0 

71.9 

-54,338 

82.2 

-66,100 

74.8 

-108,562 

45.1 

-108,562 

45.2 

-66,100 

75.8 

20 

83.5 

72.5 

-70,363 

72.0 

-76,983 

67.7 

-108,562 

39.2 

-108,562 

39.3 

-76,983 

69.8 

21 

81.8 

72.9 

-88,545 

62.3 

-90,042 

61.6 

-108,562 

34.3 

-108,562 

34.4 

-90,042 

62.7 

22 

79.8 

72.1 

-93,358 

56.0 

-93,413 

57.3 

-108,562 

30.4 

-108,562 

30.5 

-93,413 

57.6 

23 

77.6 

71.2 

-111,868 

19.8 

-111,841 

20.9 

•108,562 

26.3 

-108,562 

26.4 

-111,840 

21.1 

24 

75.5 

69.9 

-110,879 

18.7 

-110,867 

19.8 

-108,562 

22.8 

-108,562 

22.9 

-110,867 

20.0 

u _ 1. 

----  wcCKofly 

By  — — 

|ir 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Nto  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Bttii 

Clg  Ton 

^  1 

78.8 

73.3 

-108,562 

21.0 

-108,562 

27.0 

•108,562 

26.3 

-108,562 

28.4 

•108,562 

33.2 

2 

76.6 

71.9 

-108,562 

23.0 

-108,562 

24.7 

-108,562 

23.5 

-108,562 

24.5 

-108,562 

28.8 

3 

74.6 

70.6 

-108,562 

20.9 

-108,562 

22.3 

-108,562 

21.1 

-108,562 

21.0 

-108,562 

24.9 

4 

73.0 

69.2 

-108,562 

19.2 

-108,562 

19.9 

-108,562 

18.8 

-108,562 

18.4 

-108,562 

21.3 

5 

71.7 

68.1 

-108,562 

17.9 

-108,562 

18.1 

-108,562 

16.9 

-108,562 

16.4 

-108,562 

18.8 

6 

71.0 

67.5 

-108,562 

17.0 

-108,562 

16.7 

-108,562 

15.6 

-109,683 

15.0 

-108,562 

17.1 

7 

70.7 

67.5 

-108,562 

79.9 

-108,562 

77.2 

-108,562 

74.0 

-108,562 

79.5 

-108,562 

81.4 

8 

71.2 

67.0 

-108,562 

51.5 

-108,562 

44.5 

-108,562 

40.7 

-108,562 

47.8 

-108,562 

50.8 

9 

72.7 

66.6 

-108,562 

64.2 

-108,562 

52.7 

-108,562 

50.8 

-108,562 

53.1 

-108,562 

54.6 

10 

75.0 

66.9 

-108,506 

72.1 

-108,562 

61.1 

-108,562 

59.1 

-108,562 

61.4 

-108,562 

62.8 

11 

77.9 

67.5 

-91,234 

78.0 

-108,506 

66.2 

-108,562 

62.7 

-108,562 

66.4 

-108,506 

67.7 

12 

81.2 

68.7 

-67,366 

81.9 

-108,506 

70.5 

-108,506 

67.9 

-108,506 

70.7 

-108,506 

71.9 

13 

84.4 

69.9 

-23,629 

84.6 

-56,549 

74.3 

-90,534 

73.0 

-97,351 

74.7 

-71,751 

75.6 

14 

87.3 

71.0 

-17,762 

88.3 

-36,386 

78.3 

-39,075 

77.8 

-46,337 

78.9 

-36,377 

79.6 

15 

89.7 

71.7 

-18,350 

91.8 

-35,786 

82.7 

-85,218 

73.9 

-85,216 

78.1 

-35,790 

83.9 

16 

91.1 

72.8 

-16,527 

95.4 

-34,007 

85.1 

-108,562 

24.5 

-108,562 

24.7 

-34,007 

86.1 

17 

91.7 

72.8 

-10,375 

97.7 

-26,666 

87.4 

•108,562 

46.4 

-108,562 

46.5 

-26,666 

88.3 

18 

91.4 

72.6 

-8,618 

96.8 

-24,610 

87.8 

-108,562 

50.6 

-108,562 

50.7 

-24,610 

88.7 

19 

90.6 

73.2 

-41,736 

88.3 

-55,139 

81.9 

-108,562 

51.4 

-108,562 

51.5 

-55,139 

82.9 

20 

89.4 

74.1 

-59,204 

77.8 

-66,633 

74.7 

-108,562 

45.5 

-108,562 

45.6 

-66,633 

76.9 

21 

87.7 

75.7 

-79,127 

68.2 

-81,481 

68.9 

-108,562 

40.9 

-108,562 

41.0 

-81,481 

70.5 

22 

85.7 

76.0 

-91,068 

61.9 

-90,848 

64.8 

-108,562 

37.2 

-108,562 

37.3 

-90,848 

65.2 

23 

83.5 

75.3 

-112,489 

21.4 

-112,607 

23.4 

>-108,562 

34.3 

-108,562 

35-3 

-112,607 

23.8 

24 

81.2 

74.2 

-111,424 

20.4 

-111,534 

22.1 

-108,562 

32.4 

-108,562 

32.6 

-111,534 

22.6 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  1 
^'^ISTING  CONDITIONS 


Rjly 

Hour 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btiii  Clg  Ton 

Htg  Btuh 

Clg  Ton 

82.5 

74.8 

-108,562 

28.5 

-108,562 

30.6 

-108,562 

29.4 

-108,562 

33.3 

-108,562 

38.0 

80.3 

73.7 

-108,562 

26.2 

-108,562 

28.0 

-108,562 

26.8 

-108,562 

29.6 

-108,562 

33.8 

78.2 

72.8 

-108,562 

24.1 

-108,562 

25.5 

-108,562 

24.4 

-108,562 

26.0 

-108,562 

29.9 

76.5 

71.6 

-108,562 

22.4 

-108,562 

23.4 

-108,562 

22.3 

-108,562 

23.1 

-108,562 

26.5 

75.3 

70.8 

-108,562 

20.8 

-108,562 

21.4 

-108,562 

20.4 

-108,562 

20.6 

-108,562 

23.5 

74.5 

70.4 

•108,562 

20.2 

-108,562 

19.7 

-108,562 

18.7 

-108,562 

18.7 

-108,562 

20.9 

74.2 

70.4 

-108,562 

86.8 

-108,562 

84.9 

-108,562 

82.7 

-108,562 

86.1 

•108,562 

87.8 

74.7 

70.5 

-108,562 

60.7 

-108,562 

54.0 

-108,562 

49.8 

-108,562 

54.3 

-108,562 

56.5 

76.3 

70.6 

-108,562 

69.0 

-108,562 

57.9 

-108,562 

56.0 

-108,562 

57.9 

-108,562 

59.5 

78.6 

70.9 

-108,506 

77.6 

-108,562 

66.4 

-108,562 

64.8 

-108,562 

66.5 

-108,562 

67.9 

81.6 

71.2 

-85,361 

83.7 

-108,506 

71.9 

-108,506 

70.5 

-108,562 

71.9 

-108,506 

73.2 

84.9 

71.9 

-58,220 

88.0 

-101,237 

76.0 

-108,506 

73.4 

-108,506 

76.0 

-104,741 

77.2 

88.2 

72.7 

-18,548 

90.7 

-41,473 

79.6 

-69,464 

78.1 

-83,512 

79.9 

-52,702 

80.8 

91.2 

73.2 

-12,911 

94.0 

-30,648 

83.9 

•33,343 

83.2 

-33,690 

84.4 

-30,643 

85.0 

93.6 

73.9 

-13,397 

97.3 

-29,614 

88.4 

-79,045 

79.4 

•79,049 

83.5 

-29,618 

89.6 

95.1 

73.7 

-11,554 

100.7 

-26,703 

91.5 

-108,562 

26.1 

-108,562 

26.2 

-26,703 

92.6 

95.7 

73.9 

-6,132 

103.0 

-19,645 

94.6 

-108,562 

52.9 

-108,562 

53.1 

-19,645 

95.7 

95.4 

73.8 

-5,999 

101.9 

-18,199 

95.3 

-108,562 

59.5 

-108,562 

59.6 

-18,199 

96.4 

94.6 

73.9 

-38,437 

92.6 

-48,648 

88.8 

-108,562 

57.4 

-108,562 

57.5 

-48,648 

89.6 

93.3 

74.7 

-55,336 

82.2 

-60,255 

81.8 

-108,562 

51.0 

-108,562 

51.1 

-60,255 

82.9 

91.6 

76.0 

-75,866 

73.2 

-75,397 

74.4 

-108,562 

45.9 

-108,562 

46.0 

•75,397 

76.5 

89.6 

76.6 

-87,844 

65.6 

-84,769 

70.1 

-108,562 

45.0 

-108,562 

46.2 

-84,769 

70.5 

87.3 

76.3 

-112,961 

22.7 

-113,208 

24.9 

-108,562 

42.6 

-108,562 

42.7 

-113,209 

25.3 

84.9 

75.6 

-108,562 

23.4 

-108,562 

27.1 

-108,562 

38.0 

-108,562 

38.1 

-108,562 

27.4 

OADB 

82.5 

80.3 

78.4 

76.8 

75.6 

74.9 

74.6 

75.1 

76.5 

78.8 

81.6 

84.7 

87.9 

90.7 

92.9 
94.3 

94.8 

94.6 

93.8 

92.6 
91.0 

89.1 
87.0 

84.7 


OAUB 

75.9 

74.9 

73.6 

72.4 

71.4 

70.9 
71.0 

71.3 

71.4 

71.6 

72.2 

73.4 

74.2 

75.1 

75.6 

75.2 

74.9 

74.4 

74.6 

75.7 

77.2 
77.6 

77.3 

76.9 


- Design  — — 

Htg  Btuh  Clg  Ton 
-108,562  29.3 

-108,562  27.0 

-108,562  24.9 

-108,562  23.2 

-108,562  22.0 

-108,562  21.1 

-108,562  87.3 

-108,562  61.8 

-108,562  68.5 

-108,506  77.7 

-103,503  85.2 

-65,462  90.3 

-22,779  93.4 

-18,363  97.4 

-18,601  101.3 

-16,645  103.8 

-11,692  105.4 

•13,231  103.3 

-49,660  90.5 

-64,102  81.3 

-81,388  72.4 

-90,785  65.6 

-112,857  23.4 

-108,562  23.5 


.  Weekday  - 

Htg  Btuh  Clg  Ton 
-108,562  31.1 

-108,562  28.6 

-108,562  25.9 

-108,562  24.1 

-108,562  21.9 

-108,562  20.5 

-108,562  85.5 

-108,562  53.5 

-108,562  57.8 

-108,562  66.5 

-108,506  72.4 

-108,506  77.4 

-52,285  81.6 

-35,145  86.6 

-34,163  91.6 

-32,167  92.9 

-24,726  96.1 

-24,437  95.4 

-56,791  87.4 

-66,921  80.5 

-80,550  74.5 

-88,171  69.7 

-113,014  25.8 

-108,562  26.8 


. Saturday— 

Htg  Btuh  Clg  Ton 
-108,562  30.1 

-108,562  27.5 

-108,562  24.8 

-108,562  23.0 

-108,562  20.8 

-108,562  19.5 

-108,562  83.3 

-108,562  49.2 

-108,562  55.9 

-108,562  64.9 

-108,562  70.9 

-108,506  74.6 

-86,063  80.1 

-37,834  86.0 

-83,596  81.7 

-108,562  26.7 

-108,562  53.2 

-108,562  59.7 

-108,562  55.7 

-108,562  49.9 

-108,562  45.9 

-108,562  42.4 

-108,562  42.3 

-108,562  37.9 


.  Sunday  — — 

Htg  Btuh  Clg  Ton 
-108,562  33.7 

-108,562  30.1 

-108,562  26.4 

-108,562  23.9 

-108,562  20.9 

-108,562  19.5 

-108,562  86.4 

-108,562  54.0 

-108,562  57.9 

-108,562  66.6 

-108,562  72.4 

-108,506  77.5 

-97,456  82.0 

-41,069  87.4 

-83,597  86.0 

-108,562  26.7 

-108,562  53.3 

-108,562  59.8 

-108,562  55.8 

-108,562  50.0 

-108,562  46.0 

-108,562  43.5 

-108,562  42.4 

-108,562  38.0 


- —  Monday  — — 

Htg  Btuh  Clg  Ton 
-108,562  38.4 

-108,562  34.3 

-108,562  30.2 

-108,562  27.3 

-108,562  23.9 

-108,562  21.8 

-108,562  87.7 

-108,562  56.4 

-108,562  59.4 

-108,562  68.0 

-108,562  73.7 

-108,506  78.8 

•67,074  83.1 

-35,137  88.2 

-34,168  93.1 

-32,167  94.3 

-24,726  97.5 

-24,437  96.7 

-56,791  88.4 

-66,921  82-1 

-80,550  76.3 

-88,171  70.1 

-113,015  26.2 

-108,562  27.2 
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BUILDING  COOL-HEAT  DEMAND  •  ALTERNATIVE  1 
^ISTING  CONDITIONS 

^tenber  . Design . Weekday 


Hour 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

76,3 

71.3 

•108.562 

25.9 

-108,562 

23.3 

2 

74.7 

70.5 

-108,562 

23.6 

-108,562 

24.3 

3 

73.2 

69.4 

-108,562 

21.7 

-108,562 

22.1 

4 

72.0 

68.6 

-108,562 

20.3 

-108,562 

20.4 

5 

71.1 

68.0 

-108,562 

18.8 

-108,562 

18.7 

6 

70.6 

67.7 

-108,562 

18.2 

-108,562 

17.4 

7 

70.4 

67.9 

-108,562 

80.9 

-108,562 

77.9 

8 

70.9 

68.6 

-108,562 

49.3 

-108,562 

41.9 

9 

72.4 

68.5 

-108,562 

61.9 

-108,562 

52.4 

10 

74.7 

69.3 

-108,562 

71.6 

-108,562 

61.4 

11 

77.4 

70.7 

-108,506 

79.4 

-108,562 

67.4 

12 

80.4 

71.5 

-107,954 

84.5 

-108,562 

71.1 

13 

83.2 

73.2 

-47,802 

88.7 

-89,613 

76.8 

14 

85.4 

73.8 

-33,513 

94.2 

-61,438 

83.5 

15 

86.9 

74.0 

-34,114 

98.1 

-48,013 

86.5 

16 

87.4 

73.6 

-32,568 

101.1 

-47,245 

87.7 

17 

87.2 

73.5 

-28,157 

103.3 

-40,611 

89.2 

18 

86.7 

73.0 

-30,761 

97.1 

-41,257 

86.8 

19 

85.8 

73.7 

-68,612 

81.7 

-75,286 

76.3 

20 

84.6 

74.6 

-80,546 

72.4 

-84,230 

70.3 

21 

83.2 

74.7 

-90,253 

64.5 

-90,578 

64.5 

22 

81.5 

74.9 

-93,779 

59.7 

-93,618 

60.9 

23 

79.8 

73.5 

-111,985 

22.3 

-111,927 

24.1 

24 

78.0 

72.7 

-111,043 

21.3 

-110,987 

23.1 

^ober 

Pr 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

59.6 

54.2 

-140,921 

16.0 

-136,146 

16.7 

2 

56.9 

53.0 

-144,634 

15.4 

-143,308 

15.7 

3 

54.9 

51.3 

-147,286 

14.4 

-148,613 

14.5 

4 

53.6 

50.6 

-149,408 

13.8 

-152,061 

13.8 

5 

53.1 

50.4 

-149,939 

13.5 

-153,387 

13.3 

6 

53.6 

50.8 

-148,613 

13.1 

-150,531 

12.9 

7 

54.9 

52.2 

-145,164 

24.0 

-151,404 

20.4 

8 

56.9 

54.3 

-139,064 

22.3 

-146,289 

15.8 

9 

59.6 

55.8 

-130,046 

37.8 

-136,146 

27.7 

10 

62.8 

55.9 

-119,702 

52.8 

-127,659 

37.4 

11 

66.1 

56.9 

-108,562 

61.2 

-118,906 

50.4 

12 

69.5 

58.5 

-101,887 

68.5 

-95,500 

56.5 

13 

72.7 

60.0 

-75,340 

75.2 

-78,730 

62.6 

14 

75.4 

61.2 

-70,280 

82.4 

-74,277 

69.3 

15 

77.4 

62.2 

-55,376 

87.5 

-72,373 

71.9 

16 

78.7 

62.7 

-51,424 

90.5 

-69,142 

74.7 

17 

79.2 

62.8 

-47,487 

89.6 

-63,960 

76.7 

18 

78.7 

62.9 

-53,003 

79.3 

-62,333 

72.5 

19 

77.4 

63.4 

-83,487 

65.4 

-85,486 

62.9 

20 

75.4 

63.9 

-91,419 

56.1 

-89,756 

56.9 

21 

72.7 

63.2 

-101,580 

48.3 

-95,231 

51.2 

22 

69.5 

61.4 

-108,328 

42.6 

-99,024 

46.1 

23 

66.1 

59.5 

-133,494 

17.9 

-118,906 

19.3 

24 

62.8 

56.6 

-137,473 

16.8 

-127,659 

17.8 

Htg  Btuh  Clg  Ton 

Htg  Btuh  Clg  Ton 

Htg  Btuh  Clg  Ton 

-108,562 

21.4 

•108,562 

24.2 

-108,562 

26.8 

-108,562 

23.1 

-108,562 

21.4 

-108,562 

26.7 

-108,562 

20.9 

-108,562 

19.4 

-108,562 

23.5 

-108,562 

19.2 

-108,562 

18.0 

-108,562 

20.9 

-108,562 

17.6 

-108,562 

16.5 

-108,562 

18.8 

-108,562 

16.3 

-108,562 

15.5 

-108,562 

17.3 

-108,562 

69.7 

-108,562 

80.9 

-108,562 

82.9 

-108,562 

39.7 

-108,562 

46.1 

-108,562 

49.4 

-108,562 

49.9 

-108,562 

52.9 

-108,562 

54.5 

-108,562 

57.3 

-108,562 

61.8 

-108,562 

63.3 

-108,562 

64.1 

-108,562 

67.8 

-108,562 

69.2 

-108,562 

69.5 

-108,562 

72.3 

-108,562 

73.7 

-108,506 

76.0 

-108,506 

77.8 

-102,583 

79.1 

-74,852 

83.1 

-85,702 

84.4 

-64,758 

85.4 

-98,502 

76.6 

-101,302 

80.8 

-48,015 

88.2 

-108,562 

25.8 

•108,562 

25.8 

-47,247 

89.0 

-108,562 

45.7 

-108,562 

45.7 

-40,611 

90.4 

-108,562 

49.7 

-108,562 

49.7 

-41,257 

87.8 

-108,562 

46.1 

-108,562 

46.1 

-75,286 

77.6 

-108,562 

41.5 

-108,562 

41.5 

-84,230 

72.8 

-108,562 

36.9 

-108,562 

37.0 

-90,578 

65.4 

-108,562 

33.7 

-108,562 

33.8 

-93,618 

61.2 

-108,562 

30.2 

-108,562 

30.3 

-111,927 

24.3 

-108,562 

27.0 

-108,562 

27.1 

•110,988 

23.3 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

-136,146 

16.1 

-136,146 

13.4 

-136,146 

13.7 

-143,308 

14.9 

-142,462 

12.7 

-143,308 

13.2 

-148,613 

13.7 

-143,482 

11.8 

-146,093 

12.5 

-151,614 

13.0 

-142,643 

11.4 

-146,583 

12.1 

-149,624 

12.4 

-139,627 

10.9 

-145,524 

11.8 

-146,079 

12.0 

-138,390 

10.7 

-142,788 

11.6 

-151,261 

12.5 

-137,143 

21.5 

•139,695 

26.1 

-142,601 

14.3 

-132,106 

21.5 

-139,349 

25.0 

-136,146 

23.8 

-132,166 

30.6 

-136,146 

37.1 

-127,659 

34.1 

-127,659 

39.8 

-127,659 

44.3 

-118,906 

47.3 

-118,906 

48.2 

-118,906 

51.7 

-109,888 

55.3 

-109,888 

54.7 

-109,888 

56.0 

-92,636 

61.7 

-108,562 

61.3 

-83,461 

62.3 

-76,272 

68.5 

-77,289 

68.3 

-74,463 

68.9 

-108,562 

62.3 

-108,562 

62.1 

-72,517 

71.5 

-114,325 

21.6 

-114,325 

21.5 

-69,253 

74.4 

-108,562 

34.1 

-108,562 

33.9 

-64,046 

76.4 

-108,562 

34.7 

-108,562 

34.6 

-62.400 

72.3 

-108,562 

34.8 

-108,562 

34.7 

-85,538 

62.7 

-108,562 

29.5 

-108,562 

29.4 

-89,796 

56.7 

-108,562 

25.1 

-108,562 

25.1 

-95,261 

51.0 

-109,888 

20.5 

-109,888 

20.4 

-99,048 

45.9 

-118,906 

17.1 

-118,906 

17.0 

-118,906 

19.1 

-127,659 

14.5 

-127,659 

14.4 

-127,659 

17.7 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  1 
EXISTING  CONDITIONS 


efnber 
Hour 


OADB  OAUB 
58.2  54.3 


.  Design  . 

Htg  Btuh  Clg  Ton 


1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16  71.6  59.4 

17  72.1  59.5 

71.8  60.2 

70.9  61.4 
69.5  61.8 


56.0  52.3 

54.2  50.7 

52.8  49.5 

51.9  49.0 

51.6  48.8 
52.0  49.4 

53.2  50.6 

55.2  52.0 

57.6  53.3 

60.4  53.9 

63.3  55.2 
66.1  56.5 

68.5  57.8 

70.4  58.7 


18 

19 

20 


-147,021 

-149,673 

-151,795 

-153,652 

-152,151 

-148,847 

-149,797 

-145,868 

-138,268 

-130,046 

-121,028 

-96,460 

-78,383 

-74,038 

•71,827 

-68,299 

-63,576 

-64,595 

-92,342 

-100,336 


15.0 

14.3 

13.7 

13.1 

12.7 

12.3 

16.8 

14.5 

23.7 

41.1 

54.5 

60.6 

66.8 

73.1 

78.2 

80.7 

79.7 
68.1 
55.9 

48.4 


----  Weekday  ----- 
Htg  Btuh  Clg  Ton 
-139,860  15.9 

-145,695  15.0 

-150,469  14.0 

-154,183  13.4 

-153,336  12.8 

-151,123  12.3 

-153,261  15.4 

-149,429  13.9 

-145,787  19.6 

-141,451  24.9 

-128,537  35.7 

-96,608  45.6 

-87,036  50.7 

-79,801  55.6 

-76,267  59.6 

-73,157  63.1 

-68,394  64.4 

-67,092  60.1 

-90,177  51.6 

-94,333  47.5 


-----  Saturday---- 
Htg  Btuh  Clg  Ton 


-139,860 

-145,695 

-150,469 

-149,664 

-147,909 

-145,215 

-147,281 

-142,968 

-139,104 

-141,058 

-134,024 

-121,429 

-89,484 

-81,876 

•108,562 

-112,962 

-108,562 

-108,562 

-108,562 

-109,888 


-  Sunday  ----- 
Htg  Btuh  Clg  Ton 


-•— -  Monday  — 
Htg  Btiii  Clg  Ton 


15.2 

14.1 

13.1 
12.4 
11.8 

11.3 

11.4 

11.6 

14.5 

21.0 

32.9 

42.3 

49.9 

54.9 

50.4 
19.0 

21.9 

26.1 
23.1 

20.4 


-137,843 

-139,293 

-139,686 

-137,126 

-133,681 

-129,959 

-146,453 

-137,200 

-134,894 

-134,548 

-134,024 

-126,333 

-106,138 

-82,152 

-108,562 

-112,962 

-108,562 

-108,562 

-108,562 

-109,888 


12.4 
11.8 
11.1 
10.6 
10.2 

9.8 

18.5 

11.6 

17.1 
25.0 

37.2 

43.8 
49.5 

54.7 

50.3 

18.9 

21.8 
26.0 
23.0 

20.3 


-138,351 

-141,068 

-142,499 

-142,836 

-142,103 

-140,306 

-143,346 

-140,740 

-138,622 

-138,729 

-134,024 

-114,106 

-87,463 

-80,136 

-76,525 

-73,357 

-68,548 

-67,212 

-90,270 

-94,404 


12.8 

12.3 

11.8 

11.4 

11.0 

10.7 

20.5 

19.9 

18.9 

31.4 

40.1 
45.0 

50.4 

55.3 

59.3 

62.8 

64.2 
59.8 

51.4 

47.3 


21 

67.6 

61.6 

-109,249 

42.0 

-101,700 

43.2 

-114,927 

18.3 

-114,927 

18.2 

-101,756 

43.0 

22 

65.5 

60.0 

-114,946 

37.0 

-106,877 

39.1 

-120,497 

15.6 

-120,497 

15.5 

-106,920 

38.9 

23 

63.1 

58.5 

-140,921 

16.9 

-126,863 

18.0 

-126,863 

14.3 

-126,863 

14.2 

-126,863 

17.8 

24 

60.6 

55.9 

-144,369 

15.9 

-133,494 

16.7 

-133,494 

13.3 

-133,494 

13.3 

-133,494 

16.6 

^tnber 

-  Monday 

w 

OADB 

OAUB 

Htg  Btuh  Clg  Ton 

Htg  Btuh  Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh  Clg  Ton 

Htg  Btuh  Clg  Ton 

1 

48.2 

44.6 

-171,187 

12.5 

-166,384 

13.9 

-165,588 

13.1 

-147,957 

10.4 

-152,010 

10.7 

2 

46.1 

42.8 

-169,473 

11.9 

-169,897 

13.0 

-164,656 

12.0 

-144,523 

9.6 

-149,453 

10.1 

3 

44.2 

41.1 

-166,918 

11.1 

-169,153 

12.2 

-163,043 

11.1 

-139,678 

8.9 

-148,171 

9.6 

4 

42.6 

39.7 

-163,744 

10.5 

-167,444 

11.4 

-160,654 

10.3 

•134,201 

8.1 

-145,247 

9.0 

5 

41.4 

38.7 

-162,146 

10.0 

-164,802 

10.6 

-159,582 

9.4 

-130,807 

7.4 

-143,656 

8.4 

6 

40.7 

37.8 

-156,905 

9.6 

-161,244 

10.0 

-150,603 

8.8 

-124,330 

6.8 

-138,976 

7.9 

7 

40.4 

37.7 

-203,903 

9.8 

-300,269 

9.9 

-375,166 

8.7 

-296,757 

7.0 

-224,607 

8.2 

8 

41.1 

38.2 

-211,592 

10.1 

-243,126 

9.9 

-260,758 

9.0 

-267,486 

7.6 

-261,398 

8.8 

9 

43.1 

40.1 

-142,008 

11.5 

-151,309 

11.1 

-148,297 

10.2 

-143,862 

9.1 

-148,476 

10.1 

10 

46.1 

42.3 

-157,281 

13.0 

-121,976 

12.2 

-147,040 

11.6 

-144,990 

10.6 

-161,016 

11.5 

11 

49.8 

44.5 

-111,700 

24.1 

-112,872 

13.3 

-120,734 

12.9 

-146,057 

12.2 

-119,473 

18.4 

12 

53.7 

46.6 

-103,896 

38.8 

-113,167 

21.1 

-112,481 

14.2 

-131,115 

14.7 

-110,879 

20.8 

13 

57.4 

49.0 

-93,626 

53.5 

-102,410 

27.6 

-104,826 

24.5 

-105,016 

26.1 

-102,631 

27.3 

14 

60.4 

50.9 

-87,006 

59.7 

-94,620 

39.6 

-96,666 

38.1 

-96,797 

38.0 

-94,793 

39.4 

15 

62.4 

52.0 

-84,149 

64.2 

-90,299 

48.5 

-126,885 

39.4 

-126,995 

39.3 

-90,433 

48.3 

16 

63.0 

52.1 

-81,318 

67.8 

-86,308 

51.7 

-130,140 

16.6 

-130,140 

16.5 

-86,412 

51.5 

17 

62.8 

51.6 

-77,998 

67.3 

-81,348 

53.3 

-130,314 

16.2 

-130,314 

16.1 

-81,429 

53.1 

18 

62.1 

51.6 

-80,407 

56.8 

-80,833 

48.6 

-129,893 

15.6 

-129,893 

15.5 

-80,896 

48.4 

19 

60.9 

51.8 

-108,480 

44.5 

-105,272 

39.7 

-132,698 

16.1 

-132,698 

16.0 

-105,320 

39.5 

20 

59.3 

52.1 

-116,930 

37.2 

-110,680 

35.9 

•136,942 

14.2 

-136,942 

14.1 

-110,718 

35.7 

21 

57,4 

51.8 

-125,745 

30.8 

-118,246 

31.4 

-141,982 

13.4 

-141,982 

13.4 

-118,275 

31.2 

22 

55.2 

50.7 

-131,461 

25.8 

-123,443 

27.6 

-145,533 

12.7 

-145,334 

12.6 

•123,465 

27.5 

23 

52.9 

48.9 

-169,566 

14.4 

-153,917 

15.2 

-146,793 

12.0 

-146,604 

11.9 

-153,917 

15.1 

24 

50.5 

46.7 

-173,014 

13.7 

-160,283 

14.3 

-147,638 

11.1 

-147,460 

11.0 

-160,283 

14.2 
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ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kU) 

(Therm) 

Jan 

67,572 

194 

1,307 

Feb 

59,019 

192 

1,204 

March 

80,990 

208 

1,065 

April 

85,713 

218 

930 

May 

97,768 

229 

858 

June 

102,010 

235 

778 

July 

109,890 

242 

796 

Aug 

112,441 

246 

798 

Sept 

98,607 

239 

837 

Oct 

86,017 

220 

1,027 

Nov 

76,567 

209 

1,032 

Dec 

66,386 

196 

1,275 

Total 

1,042,981 

246 

11,908 

Building  Energy  Consunption  «  133,290  (Btu/Sq 

Source  Energy  Consumption  >  334,837  (6tu/Sq 


GAS  DMND 
WATER  On  Peak 
(1000  Gl)  (Thrm/hr) 

36  6 

31  5 

67  2 

88  2 

113  1 

126  1 


142  1 

145  1 

118  1 

81  2 

57  2 

32  5 

1,036  6 

Ft/Year)  Floor  Area  «  35,640  (Sq  Ft) 

Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  1 


EQUIPMENT  ENERGY 


CONSUMPTION 


Equip 

Code 

Jan 

Feb 

Mar 

Apr 

LIGHTS 

ELEC 

31114 

28120 

32183 

29938 

PIC 

89.1 

89.1 

89.1 

89.1 

MISC  LD 

ELEC 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

GAS 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

OIL 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

MISC  LO 

P  STEAM 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

MISC  LO 

P  H0TH20 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

EQ1131L 

UTR 

-CLD  COND 

COMP  W< 

ELEC 

7917 

6886 

14472 

19250 

PIC 

49.6 

49.5 

58.3 

64.6 

EQ5105 

COOLING  TOWER 

ELEC 

4204 

2071 

8173 

9824 

PIC 

20.5 

16.4 

20.5 

20.5 

EQ5105 

COOLING  TOWER 

WATER 

34 

29 

65 

85 

PIC 

0.3 

0.3 

0.3 

0.3 

EQ5302 

CONTROLS 

ELEC 

29 

25 

46 

48 

PIC 

0.1 

0.1 

0.1 

0.1 

EQ1100S 

AIR- 

CLD  RECIP  25-45 

ELEC 

16615 

15000 

18039 

18458 

PIC 

26.2 

26.4 

28.5 

31.5 

EQ5200 

CONDENSER  FANS 

Monthly  Consunption 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0  0 

0.0  0.0 


EVAP  COND  >30  TONS 
24873  27467  31221 

71.9  75.2  79.5 


11605  12976  14491 
20.5  20.5  20.5 


111  123  139 

0.4  0.4  0.4 


57  63  71 

0.1  0.1  0.1 

TONS 

20788  21734  24143 

35.2  38.0  40.9 


Aug 

Sep 

Oct 

32183 

29938 

31648 

89.1 

89.1 

89.1 

0 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

31793 

26010 

17286 

81.6 

79-7 

66.3 

14511 

11933 

9456 

20.5 

20.5 

20.5 

142 

115 

78 

0.4 

0.4 

0.3 

71 

58 

46 

0.1 

0.1 

0.1 

24546 

21847 

19193 

41.4 

37.6 

32.0 

Nov  Dec 


29938  30579 

89.1  89.1 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


12426  7017 
59.1  49.3 


8760  4300 
20.5  20.5 


54  30 

0.3  0.3 


43  26 

0.1  0.1 


17573  16747 

28.4  26.4 


Total 


368,874 

89.1 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


226,617 

81.6 


112,306 

20.5 


1,006 

0.4 


583 

0.1 


234,684 

41.4 
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r 

ELEC 

671 

575 

1054 

1400 

1776 

1968 

2363 

2315 

2026 

1366 

1034 

696 

17,243 

PIC 

1.5 

1.4 

2.7 

3.1 

3.3 

3.5 

4.9 

4.9 

3.6 

3.2 

2.6 

1.6 

4.9 

2 

EQ5001 

CHILLED  WATER 

PUMP 

C.V. 

ELEC 

2219 

2004 

2219 

2148 

2219 

2148 

2219 

2219 

2148 

2219 

2148 

2219 

26,129 

PIC 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2 

EQ5303 

CONTROLS 

ELEC 

223 

202 

223 

216 

223 

216 

223 

223 

216 

223 

216 

223 

2,628 

PIC 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

1 

EQ2002 

GAS  FIRE  TUBE 

STEAM 

GAS 

1307 

1204 

1065 

930 

858 

778 

796 

798 

837 

1027 

1032 

1275 

11,908 

PIC 

6.3 

5.3 

2.0 

1.6 

1.4 

1.4 

1.4 

1.4 

1.3 

1.8 

1.9 

4.5 

6.3 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

3699 

3341 

3699 

3579 

3699 

3579 

3699 

3699 

3579 

3699 

3579 

3699 

43,549 

PIC 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

1 

EQ5240 

BOILER 

:  FORCED  DRAFT 

FAN 

ELEC 

466 

439 

486 

470 

486 

470 

486 

486 

470 

486 

470 

486 

5,720 

PIC 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336 

372 

360 

372 

360 

372 

372 

360 

372 

360 

372 

4,380 

PIC 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1 

EQ5061 

CONDENSATE  RETURN  PUMP 

f 

ELEC 

23 

21 

23 

22 

23 

22 

23 

23 

22 

23 

22 

23 

269 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5406 

MAKE-UP  UATER 

WATER 

3 

2 

3 

2 

3 

2 

3 

3 

2 

3 

2 

3 

30 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS^  INC. 


TY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  246.0  (kU) 

Yearly  Time  of  Peak  16  (hr)  8  (mo) 

Hour  16  Month  8 


Eqp.  Utility  Parent 

Ref.  Equipment  Demand  Of  Tot 

Nun.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 

1  EQ1131L  UTR-CLD  COND  COMP  U-EVAP  COND  >30  TONS  101.7  41.34 

2  EQ1100S  AIR-CLD  RECIP  25-45  TONS  49.0  19.94 


Sub  Total 


Heating  Equipment 


1  EQ2002  GAS  FIRE  TUBE  STEAM 

Sub  Total 


^  Total 


Total 


Miscellaneous 


Lights 

Base  Utilities 
Hi sc  Equipment 
Sub  Total 


150.7  61.28 

6.2  2.50 
6.2  2.50 
0.0  0.00 
0.0  0.00 

89.1  36.22 
0.0  0.00 
0.0  0.00 
89.1  36.22 


Grand  Total 


246.0  100.00 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  2 
EXISTING  CONDITIONS  UITH  STOP-START 


Hour 

OAOB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

41.3 

36.7 

-28,758 

0.0 

-29,994 

0.0 

-33,138 

0.0 

Z 

40.0 

36.0 

-31,932 

0.0 

-36,437 

0.0 

-40,876 

0.0 

3 

39.5 

35.9 

-34,609 

0.0 

-39,968 

0.0 

-47,541 

0.0 

4 

39.9 

36.4 

-36,506 

0.0 

-41,115 

0.0 

-46,594 

OuO 

5 

40.8 

37.6 

-37,178 

0.0 

-43,555 

0.0 

•49,251 

0.0 

6 

42.4 

39.4 

-21,847 

0.0 

0 

0.0 

-7,361 

0.0 

7 

44.4 

41.5 

-523,029 

5.5 

-323,186 

10.1 

•443,428 

9.2 

8 

46.9 

44.1 

-328,475 

6.5 

-197,943 

10.5 

•228,125 

9.7 

9 

49.5 

46.6 

-133,331 

8.3 

-141,654 

11.6 

-139,518 

10.9 

10 

52.2 

48.2 

-143,203 

10.2 

-134,989 

12.8 

-142,038 

12.2 

11 

54.9 

49.2 

-141,632 

16.4 

-113,754 

16.1 

-135,105 

13.7 

12 

57.3 

50.1 

-139,860 

29.1 

-107,249 

26.1 

-109,978 

17.8 

13 

59.4 

50.4 

-132,698 

41.2 

-98,269 

34.9 

-100,572 

32.9 

14 

60.9 

50.0 

-88,095 

47.4 

-92,536 

46.0 

•94,500 

45.1 

15 

61.9 

50.3 

-85,061 

51.7 

-89,757 

49.1 

0 

0.0 

16 

62.2 

49.8 

-82,135 

64.1 

-86,482 

52.2 

-2,804 

0.0 

17 

61.8 

49.3 

-78,702 

68.1 

-82,101 

54.1 

0 

0.0 

18 

60.4 

48.6 

-80,089 

61.1 

-82,143 

51.5 

0 

0.0 

19 

58.3 

48.2 

-107,846 

47.0 

-107,416 

40.3 

0 

0.0 

20 

55.6 

46.8 

-116,946 

39.1 

-114,792 

34.7 

0 

0.0 

21 

52.5 

44.9 

-126,166 

31.5 

-124,222 

28.6 

0 

0.0 

22 

49.3 

42.5 

-132,372 

26.2 

•131,024 

23.9 

0 

0.0 

23 

46.2 

40.4 

-48,813 

0.0 

-51,607 

0.0 

-11,092 

0.0 

24 

43.5 

38.5 

-11,130 

0.0 

-19,563 

0.0 

-26,313 

0.0 

l^ruary 

.  Weekday  . 

OAOB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  BtU) 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

45.2 

40.8 

-25,919 

0.0 

-13,355 

0.0 

-21,387 

0.0 

2 

43.4 

39.0 

-28,052 

0.0 

-25,342 

0.0 

-30,552 

0.0 

3 

41.9 

37.4 

-32,950 

0.0 

-32,585 

0.0 

-38,368 

0.0 

4 

40.8 

36.7 

-37,128 

0.0 

-38,167 

0.0 

-44,147 

0.0 

5 

40.1 

36.1 

-40,004 

0.0 

-42,398 

0.0 

-50,462 

0.0 

6 

39.8 

36.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

40.3 

36.6 

-288,168 

9.8 

-338,538 

9.8 

-448,964 

8.7 

8 

41.6 

38.2 

-190,397 

10.0 

-228,017 

9.9 

-249,558 

9.0 

9 

43.8 

40.1 

-148,109 

11.2 

-150,395 

11.0 

-147,602 

10.2 

10 

46.4 

41.5 

-132,479 

12.7 

-120,281 

12.1 

-147,595 

11.5 

11 

49.4 

42.9 

-114,305 

24.3 

-114,396 

14.3 

-121,798 

12.9 

12 

52.4 

45.0 

-107,052 

38.5 

-113,004 

21.4 

-112,971 

14.0 

13 

55.0 

46.4 

-97,128 

51.4 

-104,856 

32.7 

-107,256 

30.2 

14 

57.2 

47.2 

-90,790 

57.0 

-98,235 

40.1 

-100,269 

38.7 

15 

58.5 

47.9 

-88,160 

61.6 

•95,023 

46.9 

0 

0.0 

16 

59.0 

47.6 

-85,168 

65.6 

-91,111 

50.2 

-2,674 

0.0 

17 

58.8 

47.7 

-80,915 

68.1 

-86,111 

52.9 

0 

0.0 

18 

58.0 

47.2 

-81,556 

64.4 

-84,769 

51.7 

0 

0.0 

19 

56.9 

47.1 

-107,861 

49.4 

-108,212 

40.6 

0 

0.0 

20 

55.4 

47.2 

-117,441 

40.4 

-114,810 

35.8 

0 

0.0 

21 

53.6 

46.7 

-127,005 

32.7 

-122,663 

30.2 

0 

0.0 

22 

51.5 

45.7 

•132,890 

27.0 

-128,207 

26.1 

0 

0.0 

23 

49.4 

44.5 

-48,135 

0.0 

-38,510 

0.0 

:  -7,134 

0.0 

24 

47.3 

42.7 

-9,907 

0.0 

-2,405 

0.0 

-15,414 

0.0 

Htg  Btuh  Clg  Ton 

.  Honday  . 

Htg  Btiii  Clg  Ton 

-37,149 

0.0 

-37,355 

0.0 

-46,861 

0.0 

-39,071 

0.0 

-51,060 

0.0 

•45,037 

0.0 

-51,211 

0.0 

-44,827 

0.0 

-51,082 

0.0 

-45,336 

0.0 

•10,002 

0.0 

-1,897 

0.0 

-356,032 

9.0 

-245,556 

9.6 

-213,162 

9.6 

-203,250 

10.1 

-139,505 

10.8 

-139,749 

11.3 

-142,001 

12.2 

-141,814 

14.2 

-140,533 

13.6 

-112,197 

20.2 

-109,982 

22.6 

-107,400 

26.0 

-100,575 

33.6 

-98,385 

34.8 

-94,503 

45.1 

-92,628 

45.9 

0 

0.0 

-89,828 

49.0 

-2,804 

0.0 

-86,536 

52.1 

0 

0.0 

-82,143 

54.1 

0 

0.0 

-82,175 

51.5 

0 

0.0 

-107,441 

40.3 

0 

0.0 

-114,811 

34.7 

0 

0.0 

-124,237 

28.6 

0 

0.0 

-131,036 

23.9 

•11,104 

0.0 

•51,681 

0.0 

-26,316 

0.0 

-19,636 

0.0 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

-25,859 

0.0 

-25,462 

0.0 

•34,215 

0.0 

-29,215 

0.0 

-43,905 

0.0 

-37,885 

0.0 

-45,985 

0.0 

-40,518 

0.0 

-49,991 

0.0 

•46,919 

0.0 

-9,716 

0.0 

0 

0.0 

-332,445 

8.4 

-231,409 

9.1 

-242,913 

8.8 

-235,138 

9.4 

-147,582 

10.0 

-147,835 

10.6 

•147,536 

11.4 

-129,895 

13.2 

-131,092 

12.8 

-112,303 

18.5 

-112,866 

17.2 

-111,033 

21.3 

-107,264 

32.0 

-105,045 

32.6 

-100,275 

38.7 

-98,385 

40.0 

0 

0.0 

-95,138 

46.9 

-2,674 

0.0 

-91,201 

50.1 

0 

0.0 

-86,180 

52.9 

0 

0.0 

-84,823 

51.6 

0 

0.0 

-108,254 

40.5 

0 

0.0 

-114,842 

35.8 

0 

0.0 

-122,688 

30.1 

0 

0.0 

-128,226 

26.1 

•7,134 

0.0 

-38,631 

0.0 

-15,421 

0.0 

-2,525 

0.0 
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BUILDING  COOL-HEAT  DEHAND  -  ALTERNATIVE  2 
EXISTING  CONDITIONS  WITH  STOP-START 


Hour 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

1 

59.0 

53.6 

-4,742 

0.0 

2 

56.7 

51.7 

0 

0.0 

3 

54.6 

50.0 

0 

0.0 

4 

52.8 

48.6 

0 

0.0 

5 

51.5 

47.5 

-4,462 

0.0 

6 

50.7 

47.0 

0 

0.0 

7 

50.4 

46.9 

-152,610 

12.5 

8 

51.0 

47.8 

-150,972 

14.1 

9 

52.5 

48.7 

-140,125 

22.5 

10 

55.0 

49.4 

-131,372 

40.1 

11 

58.0 

50.7 

-106,677 

55.9 

12 

61.4 

52.5 

-84,648 

61.8 

13 

64.9 

54.4 

-76,075 

66.1 

14 

67.9 

56.1 

-67,582 

70.9 

15 

70.4 

57.9 

-57,896 

75.3 

16 

71.9 

58.5 

-56,003 

79.2 

17 

72.5 

58.8 

-50,256 

81.1 

18 

72.2 

59.0 

-53,258 

78.3 

19 

71.4 

59.4 

-86,526 

63.8 

20 

70.1 

59.9 

-96,865 

53.5 

21 

68.3 

60.0 

-107,184 

45.5 

22 

66.2 

58.8 

-113,795 

39.4 

23 

63.9 

57.5 

-13,141 

0.0 

24 

61.4 

55.5 

0 

0.0 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

^1 

62.7 

58.8 

0 

0.0 

2 

61.1 

57.4 

0 

0.0 

3 

60.1 

56.5 

0 

0.0 

4 

59.7 

56.2 

0 

0.0 

5 

60.1 

56.5 

0 

0.0 

6 

61.1 

57.6 

0 

0.0 

7 

62.7 

59.2 

-128,230 

37.3 

8 

64.7 

61.1 

-123,945 

35.4 

9 

67.1 

62.3 

-117,049 

49.2 

10 

69.7 

63.6 

-90,008 

58.5 

11 

72.3 

64.8 

-83,481 

64.7 

12 

74.7 

65.6 

-55,311 

69.2 

13 

76.8 

66.5 

-45,862 

73.0 

14 

78.4 

66.6 

-41,313 

77.1 

15 

79.4 

66.9 

-42,040 

81.1 

16 

79.7 

66.4 

-39,994 

84.7 

17 

79.4 

65.7 

-35,272 

86.5 

18 

78.4 

65.0 

-36,900 

85.0 

19 

76.8 

64.8 

-73,420 

73.5 

20 

74.7 

65.4 

-84,367 

63.3 

21 

72.3 

65.0 

-93,056 

54.4 

22 

69.7 

63.7 

-99,761 

48.3 

23 

67.1 

62.0 

-7,130 

0.0 

24 

64.7 

60.4 

0 

0.0 

.  Weekday  . 

Htg  Btuh  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-163,656  18.4 

-163,715  14.3 

-157,088  19.8 

-116,728  28.1 

-106,200  36.9 

-97,735  47.2 

-87,253  52.2 

-79,554  57.5 

-75,299  61.5 

-72,162  64.6 

-66,749  67.5 

-64,207  67.2 

-86,392  56.6 

-91,258  51.0 

-99,197  45.5 

-104,881  41.3 

-9,417  0.0 

0  0.0 

Weekday  - 

Htg  BtUi  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-118,295  34.7 

-122,619  31.1 

-116,254  42.7 

-94,466  51.4 

-86,138  56.9 

-81,486  60.7 

-75,186  64.5 

-59,612  68.2 

-57,793  71.8 

-56,502  73.2 

-51,206  75.0 

-51,918  73.9 

-82,624  65.7 

-87,139  58.1 

-93,912  51.5 

-97,801  46.3 

-8,268  0.0 

0  0.0 


.  Saturday - 

Htg  Btiii  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-176,873  12.2 

-159,433  12.2 

-157,050  18.1 

-148,347  24.5 

-119,682  35.0 

-100,555  44.1 

-89,639  51.4 

-81,574  56.8 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 


.....  saturday- 
Htg  Btuh  Clg  Ton 
0  0.0 
0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-127,924  25.3 

-122,619  23.6 

-116,254  37.0 

-109,357  49.7 

-108,562  55.7 

-84,757  59.8 

-77,552  63.7 

-73,417  67.6 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 


.  Sunday  . 

Htg  Btuh  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-2,612  0.0 

0  0.0 

-145,248  30.8 

-158,957  22.4 

-139,334  25.8 

-116,946  32.8 

-108,822  41.5 

-100,003  46.6 

-89,148  51.7 

-81,242  57.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 


Sunday  — 

Htg  Btuh  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-40,438  74.4 

-98,547  36.8 

-105,553  47.1 

-93,412  54.4 

-88,592  59.2 

-83,622  62.3 

-69,510  64.3 

-59,912  67.7 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 


.  Honday  . 

Htg  Btuh  Clg  Ton 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

-7,577  0.0 

0  0.0 

-100,421  37.5 

-179,020  23.9 

-130,391  32.0 

-113,114  38.4 

-105,576  43.8 

-97,186  47.5 

-86,816  52.5 

-79,264  57.7 

-75,074  61.7 

-71,988  64.7 

-66,614  67.6 

-64,103  67.2 

-86,311  56.7 

-91,196  51.0 

-99,148  45.5 

-104,843  41.3 

•9,417  0.0 

0  0.0 

.  Monday  - 

Htg  Btuh  Clg  Ton 


0 

0 

0 

0 

0 

0 

-8,479 

-56,008 

-92,001 

-89,895 

-85,592 

-79,956 

-62,943 

-57,206 

-57,790 

-56,502 

-51,206 

-51,918 

-82,624 

-87,139 

-93,912 

-97,801 

-8,268 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

83.3 

39.0 

48.8 

55.8 

60.5 

63.4 

66.0 

68.9 

72.5 

73.6 

75.2 

74.1 

66.6 

58.4 

51.5 

46.3 
0.0 
0.0 
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Trane  Air  Conditioning  Economic* 
By:  CARTER  I  BURGESS,  INC. 


V  600 
PAGE 


BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  2 
'EXISTING  CONDITIONS  WITH  STOP-START 


Hour 

OADB 

DAUB 

Ktg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

73.3 

68.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

71.3 

67.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

69.6 

66.1 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

68.1 

64.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

67.0 

64.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

66.4 

63.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

66.1 

63.9 

-47,068 

70.1 

-19,707 

72.4 

-53,562 

63.7 

0 

100.6 

0 

104.5 

8 

66.8 

63.8 

-108,506 

48.4 

-99,644 

41.3 

-116,989 

39.3 

0 

74.0 

0 

83.1 

9 

68.6 

63.8 

-102,217 

61.3 

-96,854 

50.6 

•112,218 

46.4 

•40,076 

54.3 

-15,518 

56.9 

10 

71.3 

64.6 

-58,107 

67.3 

-87,028 

57.5 

-98,893 

54.1 

-43,247 

60.0 

-40,823 

62.3 

11 

74.7 

66.3 

-46,904 

71.9 

-77,189 

61.0 

-85,761 

59.4 

-74,646 

63.9 

-36,125 

65.7 

12 

78.4 

68.1 

-40,189 

76.0 

-61,804 

65.1 

-65,533 

64.5 

-65,522 

67.8 

-60,145 

69.2 

13 

81.8 

69.9 

-31,404 

79.8 

-51,244 

69.5 

-54,422 

69.0 

-54,418 

71.2 

-51,232 

72.4 

14 

84.5 

70.9 

-26,828 

83.5 

-43,707 

74.9 

-46,415 

74.5 

-46,415 

75.9 

-43,706 

76.9 

15 

86.3 

71.8 

-27,263 

87.6 

-43,411 

78.6 

0 

0.0 

0 

0.0 

-43,411 

80.5 

16 

87.0 

71.6 

-25,488 

90.7 

-42,139 

80.4 

0 

0.0 

0 

0.0 

-42,139 

81.9 

17 

86.7 

72.0 

-19,186 

92.8 

-36,394 

82.4 

0 

0.0 

0 

0.0 

-36,394 

83.6 

18 

86.1 

71.7 

-19,776 

91.9 

-35,034 

82.2 

0 

0.0 

0 

0.0 

-35,034 

83.3 

19 

85.0 

71.9 

-54,338 

82.2 

-66,100 

74.8 

0 

0.0 

0 

0.0 

-66,100 

76.2 

20 

83.5 

72.5 

-70,363 

72.0 

-76,983 

67.8 

0 

0.0 

0 

0.0 

-76,983 

70.1 

21 

81.8 

72.9 

-88,545 

62.3 

-90,042 

61.7 

0 

0.0 

0 

0.0 

-90,042 

64.4 

22 

79.8 

72.1 

-93,358 

56.0 

-93,413 

57.3 

0 

0.0 

0 

0.0 

-93,413 

57.9 

23 

77.6 

71.2 

-6,662 

0.0 

-3,756 

0.0 

0 

0.0 

0 

0.0 

-3,770 

0.0 

24 

75.5 

69.9 

-2,312 

0.0 

-2,305 

0.0 

0 

0.0 

0 

0.0 

-2,305 

0.0 

_ • 

_ 

------  Design  •"••• 

- wcci^ua/ - 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

^1 

78.8 

73.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

76.6 

71.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

74.6 

70.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

73.0 

69.2 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

71.7 

68.1 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

71.0 

67.5 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

70.7 

67.5 

0 

95.0 

0 

95.2 

0 

91.2 

0 

110.3 

0 

113.6 

8 

71.2 

67.0 

-36,902 

58.4 

-34,362 

50.9 

-86,698 

45.7 

0 

101.6 

0 

105.7 

9 

72.7 

66.6 

-67,429 

67.4 

-84,104 

56.2 

-97,119 

54.7 

0 

68.2 

0 

77.0 

10 

75.0 

66.9 

-46,331 

74.1 

-68,390 

63.6 

-77,943 

62.1 

-7,711 

67.5 

0 

70.3 

11 

77.9 

67.5 

-37,683 

78.9 

-59,698 

67.8 

-64,079 

64.7 

-28,513 

70.4 

-15,896 

72.8 

12 

81.2 

68.7 

-31,924 

82.2 

-53,174 

71.2 

-56,905 

69.0 

-38,558 

73.2 

-24,535 

75.2 

13 

84.4 

69.9 

-23,195 

84.6 

-42,454 

74.5 

-45,631 

73.3 

-45,631 

76.1 

-23,790 

77.7 

14 

87.3 

71.0 

-17,751 

88.3 

-36,376 

78.4 

-39,084 

77.8 

-39,078 

79-8 

-36,378 

81.0 

15 

89.7 

71.7 

-18,350 

91.8 

-35,781 

82.7 

0 

0.0 

0 

0.0 

-35,775 

85.2 

16 

91.1 

72.8 

-16,527 

95.5 

-34,007 

85.1 

0 

0.0 

0 

0.0 

-34,007 

87.3 

17 

91.7 

72.8 

-10,375 

97.7 

-26,666 

87.4 

0 

0.0 

0 

0.0 

-26,666 

89.3 

18 

91.4 

72.6 

-8,618 

96.8 

-24,610 

87.9 

0 

0.0 

0 

0.0 

-24,610 

89.6 

19 

90.6 

73.2 

-41,736 

88.3 

-55,139 

82.0 

0 

0.0 

0 

0.0 

-55,139 

83.6 

20 

89.4 

74.1 

-59,204 

77.9 

-66,633 

74.8 

0 

0.0 

0 

0.0 

-66,633 

77.6 

21 

87.7 

75.7 

-79,127 

68.2 

-81,481 

69.0 

0 

0.0 

0 

0.0 

-81,481 

72.0 

22 

85.7 

76.0 

-91,068 

61.9 

-90,848 

64.9 

0 

0.0 

0 

0.0 

-90,848 

67.6 

23 

83.5 

75.3 

-4,780 

0.0 

-4,046 

0.0 

r  0 

0.0 

0 

0.0 

-4,046 

0.0 

24 

81.2 

74.2 

-2,862 

0.0 

-2,972 

0.0 

0 

0.0 

0 

0.0 

-2,972 

0.0 

19 
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Trane  Air  Conditioning  Econcnics 
By:  CARTER  t  BURGESS,  INC. 


V  600 
RAGE  20 


BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  2 
SriSTING  CONDITIONS  WITH  STOP-START 


Hour 

OAOB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

82.5 

74.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

80.3 

73.7 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

78.2 

72.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

76.5 

71.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

75.3 

70.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

74.5 

70.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

74.2 

70.4 

0 

102.7 

0 

102.6 

0 

100.5 

0 

113.8 

0 

115.2 

8 

74.7 

70.5 

0 

75.3 

-2,470 

68.2 

-24,906 

61.9 

0 

110.0 

0 

113.4 

9 

76.3 

70.6 

-35,260 

72.3 

-51,913 

61.5 

-94,557 

60.0 

0 

95.0 

0 

101.8 

10 

78.6 

70.9 

-44,967 

79.6 

-65,240 

68.9 

-70,376 

67.8 

0 

76.6 

0 

83.3 

11 

81.6 

71.2 

-35,094 

84.7 

-55,961 

73.4 

-60,355 

72.5 

0 

77.4 

0 

80.2 

12 

84.9 

71.9 

-27,362 

88.4 

-47,587 

76.6 

•51,317 

74.5 

-21,418 

79.5 

-3,580 

81.9 

13 

88.2 

72.7 

-18,549 

90.8 

-37,859 

79.8 

-41,036 

78.5 

-18,371 

81.9 

-16,576 

84.0 

14 

91.2 

73.2 

-12,901 

94.2 

-30,634 

84.1 

-33,341 

83.4 

-33,344 

85.8 

-13,628 

87.5 

15 

93.6 

73.9 

-13,397 

97.5 

•29,613 

88.6 

0 

0.0 

0 

0.0 

-21,133 

91.6 

16 

95.1 

73.7 

•11,554 

100.9 

-26,703 

91.7 

0 

0.0 

0 

0.0 

-26,702 

94.3 

17 

95.7 

73.9 

-6,132 

103.2 

-19,645 

94.8 

0 

0.0 

0 

0.0 

-19,642 

97.2 

18 

95.4 

73.8 

-5,999 

102.0 

-18,199 

95.5 

0 

0.0 

0 

0.0 

-18,199 

97.7 

19 

94.6 

73.9 

-38,437 

92.7 

-48,648 

89.0 

0 

0.0 

0 

0.0 

-48,648 

90.8 

20 

93.3 

74.7 

-55,336 

82.3 

-60,255 

82.0 

0 

0.0 

0 

0.0 

-60,255 

84.0 

21 

91.6 

76.0 

-75,866 

73.4 

-75,397 

74.6 

0 

0.0 

0 

0.0 

-75,397 

77.9 

22 

89.6 

76.6 

-87,8U 

65.8 

-84,769 

70.3 

0 

0.0 

0 

0.0 

-84,769 

73.5 

23 

87.3 

76.3 

-4,400 

0.0 

-4,647 

0.0 

0 

0.0 

0 

0.0 

-4,647 

0.0 

24 

84.9 

75.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

■eeKaajr 

ay - 

Pr 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

82.5 

75.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

80.3 

74.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

78.4 

73.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

76.8 

72.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

75.6 

71.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

74.9 

70.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

74.6 

71.0 

0 

105.3 

0 

104.5 

0 

102.4 

0 

113.6 

0 

115.2 

8 

75.1 

71.3 

-2,297 

77.0 

-15,708 

66.3 

-41,553 

59.8 

0 

110.5 

0 

113.4 

9 

76.5 

71.4 

-42,131 

72.4 

-59,968 

61.8 

-96,658 

60.3 

0 

93.1 

0 

99.7 

10 

78.8 

71.6 

-50,588 

80.2 

-69,770 

69.3 

-76,760 

68.2 

0 

77.2 

0 

85.2 

11 

81.6 

72.2 

-40,124 

86.7 

-59,487 

74.2 

-63,877 

73.3 

-19,244 

77.8 

0 

80.6 

12 

84.7 

73.4 

-32,128 

91.0 

-51,031 

78.4 

-54,761 

76.1 

-24,692 

81.2 

-20,914 

83.6 

13 

87.9 

74.2 

-22,777 

93.9 

-41,374 

82.1 

-44,551 

80.8 

-30,971 

84.3 

-19,723 

86.4 

14 

90.7 

75.1 

-18,352 

97.9 

-35,133 

87.0 

-37,841 

86.5 

-37,839 

89.0 

-17,745 

90.8 

15 

92.9 

75.6 

-18,601 

101.7 

-34,159 

92.0 

0 

0.0 

0 

0.0 

-31,997 

95.3 

16 

94.3 

75.2 

-16,645 

104.1 

-32,167 

93.3 

0 

0.0 

0 

0.0 

-32,163 

96.2 

17 

94.8 

74-9 

-11,692 

105.8 

-24,726 

96.5 

0 

0.0 

0 

0.0 

-24,725 

99.2 

18 

94.6 

74.4 

-13,231 

103.6 

-24,437 

95.8 

0 

0.0 

0 

0.0 

-24,437 

98.1 

19 

93.8 

74.6 

-49,660 

90.9 

-56,791 

87.7 

0 

0.0 

0 

0.0 

-56,791 

89.8 

20 

92.6 

75.7 

-64,102 

81.6 

-66,921 

80.9 

0 

0.0 

0 

0.0 

-66,921 

83.5 

21 

91.0 

77.2 

-81,388 

72.8 

-80,550 

74.9 

0 

0.0 

0 

0.0 

-80,550 

78.3 

22 

89.1 

77.6 

-90,785 

66.0 

-88,171 

70.1 

0 

0.0 

0 

0.0 

-88,171 

73.4 

23 

87.0 

77.3 

-4,296 

0.0 

-4,453 

0.0 

0 

0.0 

0 

0.0 

-4,453 

0.0 

24 

84.7 

76.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
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Trane  Air  Conditioning  Econonics 
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V  600 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE 
EXISTING  CONDITIONS  WITH  STOP-START 


Hour 

OADB 

OAUB 

Htg  Btiii 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

76.3 

71.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

74.7 

70.5 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

73.2 

69.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

72.0 

68.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

71.1 

68.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

70.6 

67.7 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

70.4 

67.9 

0 

99.7 

0 

92.3 

-27,833 

80.8 

0 

108.9 

0 

112.0 

8 

70.9 

68.6 

-52,230 

54.9 

-73,120 

47.2 

-108,506 

45.3 

0 

92.9 

0 

99.0 

9 

72.4 

68.5 

-91,407 

66.3 

-95,291 

56.5 

-108,506 

54.6 

-35,059 

63.5 

-10,468 

70.6 

10 

74.7 

69.3 

-63,884 

75.0 

-86,585 

64.7 

-91,301 

61.2 

-44,120 

67.6 

-41,714 

70.0 

11 

77.4 

70.7 

-53,738 

81.6 

-82,624 

70.0 

-85,622 

67.1 

-65,370 

72.1 

-37,549 

74.2 

12 

80.4 

71.5 

-47,454 

85.8 

-65,919 

72.9 

-73,891 

71.8 

-68,464 

75.5 

-54,094 

77.2 

13 

83.2 

73.2 

-38,282 

89.7 

-54,851 

78.0 

-58,025 

77.5 

-58,022 

80.1 

-54,843 

81.6 

14 

85.4 

73.8 

-33,500 

94.8 

-47,830 

84.4 

-50,539 

84.0 

-50,537 

85.8 

-47,826 

87.3 

15 

86.9 

74.0 

-34,111 

98.8 

-48,010 

87.2 

0 

0.0 

0 

0.0 

-48,009 

89.8 

16 

87.4 

73.6 

-32,568 

101.7 

-47,241 

88.3 

0 

0.0 

0 

0.0 

-47,241 

90.5 

17 

87.2 

73.5 

-28,157 

103.9 

-40,611 

89.9 

0 

0.0 

0 

0.0 

-40,611 

91.8 

18 

86.7 

73.0 

-30,761 

97.6 

-41,257 

87.5 

0 

0.0 

0 

0.0 

-41,257 

89.2 

19 

85.8 

73.7 

•68,612 

82.3 

-75,286 

77.0 

0 

0.0 

0 

0.0 

•75,286 

78.9 

20 

84.6 

74.6 

-80,546 

72.9 

-84,230 

71.0 

0 

0.0 

0 

0.0 

-84,230 

74.0 

21 

83.2 

74.7 

-90,253 

65.1 

-90,578 

65.2 

0 

0.0 

0 

0.0 

-90,578 

68.3 

22 

81.5 

74.9 

-93,779 

60.4 

-93,618 

61.7 

0 

0.0 

0 

0.0 

-93,618 

62.6 

23 

79.8 

73.5 

•4,889 

0.0 

-3,365 

0.0 

0 

0.0 

0 

0.0 

-3,365 

0.0 

24 

78.0 

72.7 

-2,479 

0.0 

-2,426 

0.0 

0 

0.0 

0 

0.0 

-2,426 

0.0 

kober 

. UMkday - 

Pr 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btidi 

Clg  Ton 

1 

59.6 

54.2 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

56.9 

53.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

54.9 

51.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

53.6 

50.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

5 

53.1 

50.4 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

6 

53.6 

50.8 

0 

0.0 

0 

0.0 

0 

0.0 

-2,760 

0.0 

0 

0.0 

7 

54.9 

52.2 

-137,517 

26.4 

-151,146 

23.6 

-151,181 

15.7 

-96,747 

48.4 

-67,880 

56.9 

8 

56.9 

54.3 

-139,064 

24.5 

-146,488 

18.2 

-146,588 

16.5 

-148,917 

28.7 

-131,533 

30.7 

9 

59.6 

55.8 

-125,030 

41.8 

-136,146 

27.6 

-136,146 

23.5 

-134,211 

39.9 

-114,133 

41.8 

10 

62.8 

55.9 

-97,129 

55.0 

-113,457 

40.4 

-127,659 

35.9 

•105,448 

46.2 

-101,644 

48.0 

11 

66.1 

56.9 

-87,143 

62.8 

-94,350 

51.7 

-118,906 

49.9 

-96,746 

51.1 

-93,457 

54.8 

12 

69.5 

58.5 

-81,687 

69.7 

-85,624 

57.5 

-89,277 

56.5 

-87,713 

56.9 

-84,921 

59.7 

13 

72.7 

60.0 

-74,879 

76.2 

-78,434 

63.5 

-80,759 

62.7 

-80,197 

62.9 

-77,877 

64.4 

14 

75-4 

61.2 

-54,765 

83.2 

-73,989 

70.1 

-75,961 

69.3 

-75,571 

69.5 

-73,601 

70.1 

15 

77.4 

62.2 

-53,275 

88.2 

-72,194 

72.6 

0 

0.0 

0 

0.0 

-71,893 

72.6 

16 

78.7 

62.7 

-51,420 

91.2 

-69,003 

75.5 

0 

0.0 

0 

0.0 

-68,770 

75.4 

17 

79.2 

62.8 

-47,486 

90.3 

-63,853 

77.5 

0 

0.0 

0 

0.0 

-63,675 

77.3 

18 

78.7 

62.9 

-53,003 

80.0 

-62,250 

73.2 

0 

0.0 

0 

0.0 

-60,383 

73.1 

19 

77.4 

63.4 

-83,487 

66.1 

-85,421 

63.6 

0 

0.0 

0 

0.0 

-85,339 

63.5 

20 

75.4 

63.9 

-91,419 

56.7 

-89,706 

57.6 

0 

0.0 

0 

0.0 

-89,644 

57.5 

21 

72.7 

63.2 

-101,580 

48.9 

-95,192 

51.9 

0 

0.0 

0 

0.0 

-95,144 

51.8 

22 

69.5 

61.4 

-108,328 

43.3 

-98,994 

46.8 

0 

0.0 

0 

0.0 

-98,957 

46.7 

23 

66.1 

59.5 

-11,300 

0.0 

-8,428 

0.0 

0 

0.0 

0 

0.0 

-8,428 

0.0 

24 

62.8 

56.6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 
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BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  2 


LISTING  CONDITIONS  WITH  STOP-START 


Dvefii)er 


Design 


Weekday 


Saturday-— - 


Sunday 


Hour 

OADB 

OAUB 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

58.2 

54.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

56.0 

52.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

3 

54.2 

50.7 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

4 

52.8 

49.5 

0 

0.0 

0 

0.0 

0 

O.D 

-2,169 

0.0 

5 

51.9 

49.0 

0 

0.0 

0 

0.0 

-5,225 

0.0 

-2,104 

0.0 

6 

51.6 

48.8 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

7 

52.0 

49.4 

-152,764 

19.9 

-159,166 

18.4 

-153,498 

13.1 

•159,672 

23.9 

8 

53.2 

50.6 

-148,589 

16.6 

-156,493 

15.7 

-151,191 

13.2 

-159,377 

20.3 

9 

55.2 

52.0 

-138,268 

23.3 

-147,817 

21.4 

-146,734 

17.4 

-147,817 

21.5 

10 

57.6 

53.3 

-126,268 

44.0 

-130,429 

24.5 

-144,246 

22.2 

-128,228 

33.4 

11 

60.4 

53.9 

-95,627 

55.8 

-104,265 

38.1 

-134,024 

33.0 

-107,091 

41.2 

12 

63.3 

55.2 

-86,535 

61.5 

-96,241 

46.5 

-99,735 

44.5 

-98,664 

45.7 

13 

66.1 

56.5 

-78,051 

67.6 

-86,746 

51.6 

-89,159 

50.7 

-88,825 

50.9 

14 

68.5 

57.8 

-73,822 

73.9 

-79,578 

56.4 

-81,617 

55.7 

-81,361 

55.8 

15 

70.4 

58.7 

-71,661 

78.9 

-76,093 

60.3 

0 

0.0 

0 

0.0 

16 

71.6 

59.4 

-68,171 

81.4 

-73,023 

63.8 

0 

0.0 

0 

0.0 

17 

72.1 

59.5 

-63,476 

80.4 

-68,290 

65.1 

0 

0.0 

0 

0.0 

18 

71.8 

60.2 

-64,518 

68.7 

-67,012 

60.8 

0 

0.0 

0 

0.0 

19 

70.9 

61.4 

-92,282 

56.5 

-90,115 

52.3 

0 

0.0 

0 

0.0 

20 

69.5 

61.8 

-100,290 

49.1 

-94,285 

48.2 

0 

0.0 

0 

0.0 

21 

67.6 

61.6 

-109,213 

42.6 

-101,663 

43.9 

0 

0.0 

0 

0.0 

22 

65.5 

60.0 

-114,918 

37.6 

-106,849 

39.8 

0 

0.0 

0 

0.0 

23 

63.1 

58.5 

-12,237 

0.0 

-9,333 

0.0 

0 

0.0 

0 

0.0 

24 

60.6 

55.9 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

_ _ 

_ 1 _ 

------  Design  •“••• 

OADB 

OAUB 

Htg  Btiii 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

Htg  Btuh 

Clg  Ton 

1 

48.2 

44.6 

-13,228 

0.0 

-2,045 

0.0 

-10,161 

0.0 

-14,837 

0.0 

2 

46.1 

42.8 

-24,262 

0.0 

-16,708 

0.0 

-22,041 

0.0 

-24,772 

0.0 

3 

44.2 

41.1 

-29,868 

0.0 

-25,219 

0.0 

-31,168 

0.0 

-33,370 

0.0 

4 

42.6 

39.7 

-34,735 

0.0 

-32,766 

0.0 

-38,898 

0.0 

-40,669 

0.0 

5 

41.4 

38.7 

-40,389 

0.0 

-38,555 

0.0 

-44,613 

0.0 

-47,204 

0.0 

6 

40.7 

37.8 

0 

0.0 

0 

0.0 

0 

0.0 

-2,431 

0.0 

7 

40.4 

37.7 

-233,063 

10.8 

-284,019 

10.2 

-357,083 

9.0 

-237,716 

8.8 

8 

41.1 

38.2 

-187,908 

11.0 

-236,114 

10.2 

-260,176 

9.3 

-259,429 

9.1 

9 

43.1 

40.1 

-148,492 

12.3 

•151,152 

11.4 

-148,292 

10.5 

-148,277 

10.4 

10 

46.1 

42.3 

-133,133 

14.7 

-122,193 

12.5 

-147,024 

11.9 

-146,983 

11.7 

11 

49.8 

44.5 

-113,897 

24.7 

-112,745 

16.4 

-123,065 

13.3 

-127,365 

13.6 

12 

53.7 

46.6 

-103,590 

39.6 

-113,048 

21.5 

-112,400 

14.5 

-112,345 

20.7 

13 

57.4 

49.0 

-93,376 

54.0 

-102,421 

27.9 

-104,828 

26.6 

-104,834 

26.5 

14 

60.4 

50.9 

-86,812 

60.2 

-94,629 

40.0 

-96,668 

38.4 

-96,672 

38.4 

15 

62.4 

52.0 

-83,999 

64.7 

-90,306 

48.8 

0 

0.0 

0 

0.0 

16 

63.0 

52.1 

-81,201 

68.2 

-86,313 

52.0 

-2,677 

0.0 

-2,677 

0.0 

17 

62.8 

51.6 

-77,908 

67.8 

-81,353 

53.7 

0 

0.0 

0 

0.0 

18 

62.1 

51.6 

-80,338 

57.2 

-80,837 

49.0 

0 

0.0 

0 

0.0 

19 

60.9 

51.8 

-108,426 

44.9 

-105,275 

40.0 

0 

0.0 

0 

0.0 

20 

59.3 

52.1 

-116,889 

37.6 

-110,682 

36.3 

0 

0.0 

0 

0.0 

21 

57.4 

51.8 

-125,713 

31.2 

-118,247 

31.8 

0 

0.0 

0 

0.0 

22 

55.2 

50.7 

-131,436 

26.1 

-123,444 

28.0 

-6,133 

0.0 

-6,133 

0.0 

23 

52.9 

48.9 

-46,187 

0.0 

-2,348 

0.0 

0 

0.0 

0 

0.0 

24 

50.5 

46.7 

-8,361 

0.0 

-3,285 

0.0 

0 

0,0 

0 

0.0 

Monday 


Htg  Btuh 

Clg  Ton 

0 

0.0 

0 

0.0 

-5,246 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

-143,198 

26.0 

-156,466 

24.6 

-131,369 

30.4 

-111,023 

38.2 

-103,825 

42.2 

-95,895 

46.6 

-86,479 

51.6 

-79,372 

56.4 

-75,933 

60.3 

-72,900 

63.7 

-68,194 

65.0 

-66,938 

60.7 

-90,058 

52.2 

-94,240 

48.1 

-101,629 

43.8 

-106,822 

39.6 

-9,333 

0.0 

0 

0.0 

Monday 


Htg  Btuh 

Clg  Ton 

-14,926 

0.0 

-19,772 

0.0 

-27,706 

0.0 

-34,735 

0.0 

-42,520 

0.0 

0 

0.0 

-218,437 

9.6 

-218,621 

9.7 

-148,532 

14.4 

-128,032 

16.7 

•110,616 

18.8 

-111,039 

21.2 

-102,614 

27.6 

-94,781 

40.2 

-90,423 

48.6 

-86,404 

51.8 

-81,423 

53.5 

-80,891 

48.8 

-105,317 

39.8 

-110,715 

36.0 

-118,273 

31.6 

-123,464 

27.8 

-2,348 

0.0 

-3,285 

0.0 
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ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kU) 

(Therm) 

(1000  GO 

(Thrm/hr) 

Jan 

58,679 

194 

769 

35 

6 

Feb 

50,416 

192 

692 

30 

5 

March 

69,034 

208 

542 

64 

2 

April 

71,759 

218 

397 

82 

2 

May 

81,052 

229 

306 

105 

1 

June 

82,624 

235 

226 

115 

1 

July 

84,565 

242 

169 

125 

1 

Aug 

89,972 

246 

217 

132 

1 

Sept 

79,775 

240 

290 

108 

1 

Oct 

73,049 

221 

486 

76 

2 

Nov 

64,568 

210 

509 

53 

2 

Dec 

56,222 

197 

699 

31 

4 

Total 

861,716 

246 

5,302 

956 

6 

Building  Energy  Consumption  > 
Source  Energy  Consimption  * 


97,397  (Btu/Sq  Ft/Year) 
263,246  (Btu/Sq  Ft/Year) 


Floor  Area  * 


35,640  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


. E  Q 

U  I  P 

MENT  ENERGY  C 

0  N  S 

U  M  P  T 

ION  — 

Ref 

Nun 

Equip 

Code 

Jan 

Feb  Mar 

Apr 

Roniniy  uonsun^fcion  ' 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

31114 

28120  32183 

29938 

31648 

31007 

30579 

32183 

29938 

31648 

29938 

30579 

368,874 

PIC 

89.1 

89.1  89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

89.1 

1 

NISC  LO 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

NISC  LO 

OIL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I 

NISC  LO 

P  H0TK20 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

NISC  LD 

P  CHILL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1131L 

ELEC 

7657 

UTR-CLD  COND 
6629  13908 

COMP  W 

17844 

-EVAP  COND 

22738 

1  >30  TONS 

24572  26442 

28097 

23323 

16356 

11930 

6832 

206,328 

PK 

49.6 

49.5  58.3 

64.6 

76.5 

82.6 

85.5 

85.9 

81.5 

66.3 

59.0 

49.3 

85.9 

1 

EQ5105 

ELEC 

4430 

COOLING  TOWER 
2010  7104 

8187 

8678 

8514 

8351 

8842 

8187 

8167 

7737 

4081 

84,287 

PK 

20.5 

16.4  20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

1 

EQ5105 

WATER 

33 

COOLING  TOWER 

28  62 

80 

104 

114 

124 

131 

106 

75 

52 

29 

939 

PK 

0.3 

0.3  0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.4 

1 

EQ5302 

ELEC 

28 

CONTROLS 

23  41 

40 

42 

42 

41 

43 

40 

40 

38 

27 

445 

PK 

0.1 

0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

2 

EQ1100S 

ELEC 

9750 

AIR-CLD  RECIP  25-45 
8693  11021  11050 

TONS 

12897 

13625 

14429 

15581 

13447 

11877 

10472 

9604 

142,446 

PK 

26.2 

26.4  28.5 

31.5 

35.2 

38.0 

41.1 

41.8 

38.2 

32.5 

28.9 

26.7 

41.8 

EQ5200 


CONDENSER  FANS 
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Trane  Air  Conditioning  Economics 
By:  CARTER  A  BURGESS,  INC. 


V  600 
PAGE  25 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


357  701  950  1157 

1.4  2.7  3.1  3.3 


1458  1512  1299  960  679  429 

4.9  4.9  3.7  3.2  2.7  1.6 


11,212 

4.9 


2  EQ5001 
ELEC 
PK 


CHILLED  WATER  PUMP  C.V. 
1122  1289  1193  1265 

3.0  3.0  3.0  3.0 


1217  1289  1193  1265  1193  1217 

3.0  3.0  3.0  3.0  3.0  3.0 


14,723 

3.0 


2  EQ5303 
ELEC 
PIC 


CONTROLS 

113  130  120  127 

0.3  0.3  0.3  0.3 


122  130  120  127  120  122 

0.3  0.3  0.3  0.3  0.3  0.3 


1  EQ2002 
GAS 
PK 


GAS  FIRE  TUBE  STEAM 
692  542  397 
5.4  2.1  1.5 


169  217  290  486  509  699 

1.1  1.2  1.3  1.8  2.0  4.3 


1  EQ5020 
ELEC 


HEAT  WATER  CIRC.  PUMP  C.V. 
2704  2148  1969  2018 
5.0  5.0  5.0  5.0 


1556  1854  1800  2108  1989  2689 

5.0  5.0  5.0  5.0  5.0  5.0 


25,781 

5.0 


1  EQ5240 
ELEC 
PK 


BOILER  FORCED  DRAFT  FAN 
355  282  259  265 

0.7  0.7  0.7  0.7 


204  244  236  277  261  353 

0-7  0-7  0.7  0.7  0.7  0.7 


1  EQ5307 
ELEC 
PK 


BOILER  CONTROLS 
272  216  198  203 

0.5  0.5  0.5  0.5 


157  186  181  212  200  271 

0.5  0.5  0.5  0.5  0.5  0.5 


EQ5061 

ELEC 

PK 


CONDENSATE  RETURN  PUMP 
17  13  12  12 

0.0  0.0  0.0  0.0 


1  EQ5406 


NAKE*UP  WATER 
2  111 
0.0  0.0  0.0  0.0 
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V  600 
PAGE  26 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS,  INC. 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  246.4  (kU) 

Yearly  Time  of  Peak  16  (hr)  8  (mo) 

Hour  16  Month  8 


Eqp*  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Nun.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 

1  EQ1131L  WTR-CLD  COND  COMP  W-EVAP  COND  >30  TONS  101.7  41.29 

2  EQ1100S  AIR-CLD  RECIP  25*45  TONS  49.4  20.05 


Sub  Total  151.1  61.33 

Heating  Equipment 


1  EQ2002  GAS  FIRE  TUBE  STEAM 

Sub  Total 


Sub  Total 


Total 


Miscellaneous 


Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


Grand  Total 


6.2  2.50 
6.2  2.50 
0.0  0.00 
0.0  0.00 

89.1  36.17 
0.0  0.00 
0.0  0.00 
89.1  36.17 

246.4  100.00 
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CARTER»BORGESSi50SlESllMAllN 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 


PROJECT  LOCATION:  SAN  ANTONIO,  TEXAS 


SUBMITTAL:  35.0% 


ECO  NO/  BUILDING:  IV.  C.  1)  /  BLOG  0407 


TASK  DESCRIPTIOK  I  QUANTITY 


PROJECT  NO:  91109912F 


ESTIMATOR:  S.P.  CLARK 


CHECKED  BY:  DJY 


LABOR 


NOyUN  UNIT  MH UNI 


TIME  CLOCK 
RELAYS 

CONTROL  WIRE 


SUBTOTAL 


CONTENGENCY 


■  OVERHEAD  &  PROFIT 

TOTAL 


10.00% 


10.00% 


COST 


0.00 

0.00 

132.00 

95.90 

126.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


25-Oct-93 


MATERIALS 


UN  PRICE  I  COST 


50.00 

124.00 

42.50 


TOTAL 

COST 


0 

0 

282 

964 

424 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


$2t003| 


JOBNUMCE.WK1 
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25-Oct-93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON_  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  _  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  0407  -  ECO  IV.  C.  1 )  -  ADD  STOP/START  FUNCTION  TO  HVAC  EQUIPMENT 
ANALYSIS  DATE:  NOVEMB^,  1993  ECONOMIC  UFE  15  PREPARER  S  P  CLARK 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST  $2,003 

B.  SlOH  $iW 

C.  DESIGN  COST  $1^ 

D.  TOTAL  COST  (1A+1B+ 1C)  $2,233 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTIUTY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID- IE- IF) 


$2,233 


2.  ENERGY  SAVINGS  l-l-VCOSTf-l : 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS: 


'NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

618.66 

$6,527 

11.77 

$76,821 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

681.08 

$2,254 

15.34 

$34,582 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

I.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L.  OTHER 

$0 

11.12 

$0 

M.  DEMAND  SAVINGS 

$0 

11.12 

$0 

N.  TOTAL 

1299.74 

$8,781 

$111,403 

3.  NON  ENERGY  SAVINGS  f-t-)  OR  COST  ^-1 

A.  ANNUAL  RECURR ING  (+/-)  ($45) 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 
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O  Q. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


I- 

k. 

l. 


ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT 
COST(-)(1)  OCCUR.®  FACTOR(3) 


a.  N/A 


b.  N/A 


c.  N/A 


d.  N/A 

e. 


N/A 


f.  N/A 


g.  N/A 


h.  N/A 

i. 


N/A 


N/A 


N/A 


N/A 


m.  N/A 


n.  N/A 


N/A 


TOTAL 


$0 


1 


0.96 


$0 


0.92 


$0 


0.89 


$0 


$0 


0.85 


$0 


0.82 


$0 


0.79 


$0 


0.76 


$0 


0.73 


$0 


0.7 


10 


$0 


0.68 


11 


$0 


0.65 


12 


$0 


0.62 


13 


$0 


0.6 


14 


$0 


0.58 


15 


0.56 


$0 


DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 
I  4.  SIMPLE  PAYBACK  1G/f2N3-f3A+/3Bp1 /ECONOMIC  UFB1: 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  /2N5-4.3CV 

6.  SAVINGS  TO  INVESTMENT  RATIO  /SIR1  S/IG: 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$( 


$(] 


$0 


$0 


$L 


$0 


$0 


($500) 


0.3  YEARS 


$110,904 


49.66 


7  AD  II  lOTCPY  IMTC-OKIJH  A-rr- 


34.9% 


ECO  NO:  Vn.  C,  D  &  IX  A,  B,  Q  D 
ECO  NAME:  Improve  lighting  efGciency. 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ 12.315 

KWH/yr 

Demand  Savings: 

_ 53.2 

KW/yr 

Gas  Savings: 

_ n/a 

MCF/yr 

Cost  Savings: 

1 _ 1.012 

/yr 

Implementation  Cost: 

i _ 4.557.00 

Simple  Payback: 

_ 4.5 

Years 

Savings  to  Investment: 

_ 1.97 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  effidenty  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  effidency  while  maintaining  or  increasing  the  current  lighting  levels. 
The  existing  lighting  ^stem  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

AcnoN  1 

15 

Decorative  chandelier 

None. 

16 

Decorative  wall  sconce 

None.  1 

26 

Incandescent 

downlights 

Retrofit  with  compact  fluor.  lamps. 

90 

2-Lamp,  4’  Fluor. 

Remove  5  fixtures  and  retrofit  remaining  with  T8 
lamps  and  electronic  ballasts.  | 

3 

Incand.  Exit  Light 

Replace  with  LED  exit  fixture.  | 

COST  SAVINGS  CALCULATIONS: 


108 


(Refer  to  following  Rex  Output) 


Demand  Savings  -  (15.64  JHF- 11.21  KW)xA  mo.xSn^KW^{l5M  KW-Wll  KWiximo.xSSaSfKW 
>  $354.4(]!^r 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Rex  Output  and  Lighting  Implementation  Cost  located  in  i^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EOF  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Sunmary  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\0A0ABLD0407A.UBR 
ate:  10/17/1993 


Lighting  Annual 

48190 

kUh 

Lighting  Capacity 

11.207 

kU 

Annual  Cooling  EiPfect 

67663 

kWh 

Annual  Heating  Effect 

13901 

kUh 

Total  Surveyed  Floor  Area 

8180 

SqFt 

Percent  Survey  Completed 

818000 

X 

Lighting  Power  Density 

1.370 

U/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  $  4087  36476  29014 

52721 

•2385 

119914 

AVLCC  $  301  2684  2135 

3879 

-176 

8823 

I  Lighting  Level  Conparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

Mle:  H:\JOB\911099\12F\ELECT\FLEX\OUT\040ABLD0407A.LLR 
late:  10/17/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

Measured 

Requi red 

81.0 

75.3 

75.0 

6.2 

4.6 

5.0 

45.9 

36.4 

40.4 

34.74 

25.73 

31.40 

4-food  prepare 
6-kitchen 

4* food  prepare 

2-dining 

2-dining 

1-bar 

Foot  Candle 
Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 
Meas  -  Req. 

20.2 

9.9 

-1.3 

-21.3 

5.5 

-4.1 

7.55 

11.15 

5-skullery 

1-bar 

2-dining 

4- food  prepare 

Lighting  System  Survey  Simmary 
One  Page  for  Each  Defined  System 


tject:  FT  SAH  HOUSTON  EEAP 

r lie:  H : \ JOB\91 1 099\1 2F\ELECT\FLEX\OUT\0A0 ABLD0407A . LSR 
Date:  10/17/1993 


System  Number:  1  Descrip:  decorative  chandelier 

K==sss==xsssxsssssssssrssasssssssssssssssss=sx3SKsues«smns 


Rooms  Served: 

2 

Floor  Area: 

4400 

SqFt 

Possible  kU: 

4.800 

Working  kU: 

4.800 

Capacity  kU: 

4.800 

lighting: 

20640 

Annual  kWh 

Heating: 

5954 

Annual  kWh 

Cooling; 

28999 

Annual  kWh 

Op  Hours/Year: 

4300 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

2.8 

Months 

Power  Density: 

1.091 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

15 

120 

0.0 

Working 

15 

120 

0.0 

Capacity 

15 

120 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

Cooling 

Heating 

Total 

PVLCC  S  15623 

20600  22598 

•1022 

58016 

AVLCC  S  1150 

1516  1663 

-75 

4269 

System  Number:  2  Descrip:  decorative  wall  sconce 


ifl^iRS  Served: 

2 

^^lloor  Area: 

4400 

SqFt 

VIKssible  kW: 

0.640 

Working  kW: 

0.640 

Capacity  kW: 

0.640 

Lighting: 

2752 

Annual  kWh 

Heating: 

794 

Annual  kWh 

Cooling; 

3867 

Annual  kWh 

Op  Hours/Year: 

4300 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

2.8 

Months 

Power  Density: 

0.145 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

16 

16 

0.0 

Working 

16 

16 

0.0 

Capacity 

16 

16 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

:.  Cooling 

Heating 

Total 

PVLCC  S  2083 

2747  3013 

-136 

7735 

AVLCC  S  153 

202  222 

-10 

569 

System  HiMiber 


Descrip:  incand  down  light 


Rooms  Served: 


Floor  Area: 

4594 

SqFt 

Possible  kW: 

0.429 

forking  kW: 

0.429 

^■^acitv  kW: 

0.429 

^  Lighting: 

1845 

Annual  kWh 

Heating: 

532 

Annual  kWh 

Cooling: 

2592 

Annual  kWh 

Op  Hours/Year: 

4300 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

46.0 

Months 

Power  Density: 

0.093 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

26 

26 

26.0 

Working 

26 

26 

26.0 

Capacity 

26 

26 

26.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Energy  Maint.  Cooling  Heating 


PVLCC  $ 
AVLCC  $ 


System  Nurber 


Descrip:  2x4  lay- in 


Rooms  Served: 
Floor  Area: 
Possible  kU: 
Working  kW: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
P^lamp  Method: 

•  mp  Time  : 
jr  Density: 

Equipment  f 

Possible 

Working 

Capacity 

Disconnected 

Broken/Burned 


Fixtures 


Annual  kWh 
Annual  kWh 
Annual  kWh 
Annual  Hrs 

Months 

Watts/SqFt 


Ballasts 


Energy  Maint.  Cooling  Heating 


PVLCC  % 
AVLCC  $ 
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System  Nunber: 

5 

Descrip: 

fluor  wrap 

BKSXSSSSSSSSSSSSX 

iSBSBssssszsaxssssssa 

ssssBSsssssssssssBais: 

Rooms  Served: 

3 

Floor  Area: 

3164 

SqFt 

Possible  kU: 

5.024 

^^orkino  kW: 

5.024 

^Aacitv  kW: 

5.024 

Liohtino: 

21603 

Annual  kWh 

Heating: 

6232 

Annual  kWh 

Cooling: 

30352 

Annual  kWh 

Op  Hours/Year: 

4300 

Annual  Hrs 

Relamp  Nethod: 

Spot 

Relamp  Time  : 

92.0 

Months 

Power  Density: 

1.588 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

80 

160 

80.0 

Working 

80 

160 

80.0 

Capacity 

80 

160 

80.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

Cooling 

Heating 

Total 

PVLCC  $  16352 

2953  23653 

-1069 

45169 

AVLCC  $  1203 

217  1740 

-79 

3324 

I  Whole  Building  Stirmary  Report  | 


Project:  FT  SAM  HOOSTOM  HEAP 

Fi le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\040ABLD0407B.UBR 
ate:  10/16/1993 


lighting  Annual 

53244 

kUh 

Lighting  Capacity 

15.640 

kU 

Annual  Cooling  Effect 

74923 

kWh 

Annual  Heating  Effect 

15359 

kWh 

Total  Surveyed  Floor  Area 

8180 

SqFt 

Percent  Survey  Corrpleted 

818000 

X 

lighting  Power  Density 

1.912 

U/sqft 

Costs  Initial  Energy  Naint. 

Cooling 

Heating 

Total 

PVICC  $  0  43953  26104 

63880 

-2636 

131302 

AVLCC  S  0  3234  1921 

4700 

-194 

9661 

Liohting  Systai  Survey  Sunury 
One  Page  for  Each  Defined  Systen 


Ject:  FT  SAM  HOUSTON  EEAP 

1 1  le:  H:\JOB\91 1099\12F\ELECT\FLEX\OUT\040ABU>0407B.LSR 
Pate:  10/16/1993 


System  Nunber: 


Descrip:  decorative  chandelier 


Rooms  Served: 

2 

Floor  Area: 

4400 

SqFt 

Possible  kU: 

4.800 

Working  kU: 

4.640 

Capacity  kU: 

4.800 

lighting: 

16320 

Annual  kWh 

Heating: 

4708 

Annual  kUh 

Cooling: 

22949 

Annual  kWh 

Op  Hours/Year: 

3400 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time 

3.5 

Months 

Power  Density: 

1.055 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

15 

120 

0.0 

Working 

15 

116 

0.0 

Capacity 

15 

120 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

4 

0.0 

Costs  Energy 

Naint 

Cooling 

Heating 

Total 

PVICC  $  13479 

16288  19585 

-808 

48544 

AVLCC  S  992 

1198  1441 

-59 

3572 

System  Nunber: 

2 

Descrip: 

decorative  wall 

sconce 

Served: 

2 

^^H^oor  Area: 

uoo 

SqFt 

Visible  kU: 

0.640 

Working  kW: 

0.520 

Capacity  kW: 

0.640 

Lighting: 

2176 

Annual  kWh 

Heating: 

628 

Annual  kWh 

Cooling: 

3060 

Annual  kWh 

Op  Hours/Year: 

3400 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

3.5 

Months 

Power  Density: 

0.118 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

16 

16 

0.0 

Working 

15 

13 

0.0 

Capacity 

16 

16 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

1 

2 

0.0 

Costs  Energy 

Maint 

Cooling 

Heating  Total 

PVLCC  $  1797 

2172  2611 

-108 

6473 

AVLCC  S  132 

160  192 

-8 

476 

118 


SystM  Nunber! 


3 


Oescrip:  incand  doMn  light 


Rooms  Served: 

2 

Floor  Area: 

4594 

SqFt 

Possible  kU: 

1.560 

^^orking  kU: 

1.080 

^^acity  kU: 

1.560 

Lighting: 

5304 

Annual  kWh 

Heating: 

1530 

Annual  kWh 

Cooling: 

7459 

Annual  kWh 

Op  Hours/Year: 

3400 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time 

3.5 

Months 

Power  Density: 

0.235 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

26 

26 

0.0 

Working 

22 

18 

0.0 

Capacity 

26 

26 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Bumed 

4 

4 

0.0 

Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $ 

4381 

3433 

6365 

-263 

13916 

AVLCC  S 

322 

253 

468 

-19 

1024 

System  Number: 


Descrip:  2x4  ley- in 


Rooms  Served: 
Floor  Area: 
Possible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Re  I  amp  Nethod: 
J|^mp  Time  : 
Density: 


1 


616 

SqFt 

0.960 

0.768 

0.960 

3332 

Annual 

kWh 

961 

Annual 

kWh 

4736 

Annual 

kWh 

3471 

Annual 

Hrs 

Soot 

^8 

Months 

1.247 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

20 

10.0 

Working 

8 

16 

8.0 

Capacity 

10 

20 

10.0 

Disconnected 

0 

0 

0.0 

Broken/Bumed 

2 

0 

2.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  2730 

495 

3983 

-165 

7042 

AVLCC  S  201 

36 

293 

-12 

518 

Systca  Nuriier: 


Descrip:  fluor  wrap 


■ 


Roans  Served: 

3 

Floor  Area: 

3164 

SqFt 

Possible  kU: 

7.680 

^'irkirM  kW: 

7.488 

SCI  tv  kU: 

7.680 

Llohtlna: 

26112 

Annual  kWh 

Heating: 

7532 

Annual  kWh 

Cooling: 

36719 

Annual  kWh 

Op  Hours/Year: 

3400 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Tine 

115.9 

Months 

Power  Density: 

2.367 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

80 

160 

80.0 

Working 

80 

156 

78.0 

Capacity 

80 

160 

80.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

4 

2.0 

Costs  Energy 

Maint 

:.  Cooling 

Heating 

Total 

PVLCC  $  21566 

3717  31336 

•1293 

55327 

AVICC  $  1587 

274  2306 

-95 

4071 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  0407  -  ECO  VII.  C..D.  &  IX  A.  B..C..  D.  -  UGHTING  IMPROVEMENTS 
ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBUC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$4,087 

$225 

$245 

$4,557 

$0 

$0 

$4.557 


2.  ENERGY  SAVINGS  i+)ICOSJ(-) : 

DATE  OF  NISTIR  85- 3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

17.25 

$182 

11.77 

$2,142 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

24.78 

$261 

11.12 

$2,907 

M.  DEMAND 

SAVINGS 

$354 

11.12 

$3,941 

N.  TOTAL 

42.03 

$798 

$8,990 

3.  NON  ENERGY  SAVINGS  (-!■)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-)  $214 

1 .  DISCOUNT  FACTOR  (TABLE  A)  111 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1)  $2375 


121 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

C0ST(-){1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST{-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

$0 

9 

0.7 

$0 

j- 

$0 

10 

0.68 

$0 

m 

11 

0.65 

$0 

■ 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

p- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $2.375 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+f3BDl /ECONOMIC  LIFB):  _ 4.5  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3CL  $11,365 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  2.49 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  10.5% 
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Building  1350  is  a  three  story  building  consisting  of  approximately  180,000  square  feet  This 
facility  contains  a  full  service  kitchen  and  a  large  dining  area  which  consists  of  8,430  square 
feet 

The  operating  hours  are  from  4:30  am  to  9:00  pm,  5  days  per  week. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  system  consists  of  multizone  air  handling  units  served  by  a  water  cooled 
centrifugal  chiller.  Heating  is  provided  to  the  units  by  two  gas  fire  boilers.  The  chiller  and 
boilers  are  located  in  a  remote  central  mechanical  room. 

Hot  water  for  the  kitchen  is  provided  by  two  gas  fired  boilers  located  in  a  nearby 
mechamcal  room.  Dishwashing  is  accomplished  by  utilizing  an  automatic  dishwasher  with 
an  electric  hot  water  booster  heater. 

The  following  ECO’s  are  recommended  for  Building  1350: 

1.  IV.  D.  1)  -  Replace  chiller  with  higher  EF/CFC  fi’ee  chiller 

2.  Vn.  D  -  Reduce  indoor/outdoor  lighting  to  AFT  levels 

3.  IX.  C  -  Replace  standard  lamps  with  energy  saving  lamps 

4.  IX.  D  -  Replace  standard  ballast  with  energy  saving  ballast 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPOR1 


;s  rECO’s)  -  BUILDING  1350 


ECO  NO:  IV.D.1) 

ECO  NAME:  Replace  chiller  with  higher  efficiency,  CFC  free  chiller. 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ 126.750 

KWH/yr 

Demand  Savings: 

_ 528 

KW/yr 

Gas  Savings: 

_ 0 

MCF/yr 

Cost  Savings: 

I _ 8.084 

/f 

Implementation  Cost: 

S _ 231.987.00 

Simple  Payback: 

_ 11.8 

Years 

Savings  to  Investment:  _ 1.05  > 

Ratio  (SIR): 


ECO  DESCRIPTION: 

Currently,  a  438  ton  centrifugal  chiller  is  utilized  for  Building  1350.  This  chiller  was 
instiled  in  1986  and  operates  at  an  efficiency  of  .715  KW/ton.  Also,  this  chiller  contains 
refrigerant  R-11.  This  ECO  analyzes  replacement  of  the  existing  chiller  with  a  CFC  free 
chiller  with  an  operating  efficiency  of  .534  KW/ton.  This  ECO  accounts  for  the 
interdependencies  related  to  the  operating  controls  and  the  proposed  lighting  retrofit. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  Trace  Output) 


KWH  Scamgs  -  (ZS40,MiKWHlyr-2fiU,(»iKWH)xS.036lKWH  -  S4j563fyr 
Demand  Savings  -  iS69-525KW)x4mo.xSlJOIKW*(569KW-525KW)x6mo.x$625IKW 
*  $3j520/yr 
Total  Savings  *  $8,084/)t 
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IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EQP  Life  Cyde  Cost  Summary) 


CONTENTS  OF  :  H:\JOB\911099\12F\TRACE\EQUIPECOM350E.TH 

LINE  # . 

1  JOB  -  1 


2 

3 


7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 


01/FORT  SAN  HOUSTON  EEAP 

01/SAN  ANTONIO 

01/FUD-C0E 

01/SCOTT  CLARK 

01/HVAC  IMPROVEMENTS 

08/SANANTON 

09/JAN/DEC 

10/CLT0-CLF 

11/ JAN/DEC 

LOAD  *  1 

19/1/ENERGr  CONSERVATION  SIMULATION 
20/1/1/FIRST  FLOOR/15/230//4//14 
20/2/2/FIRST  FLOOR/15/230//4//14 
20/3/3/FIRST  FLOOR/15/230//4//14 
20/4/4/FIRST  FLOOR/15/230//4//14 
20/5/5/FIRST  FLOOR/215/215//4//14 
20/6/6/SECOND  FLOOR/15/230//4//14 
20/7/7/SECON0  FLOOR/15/230//4//14 
20/8/8/SECON0  FLOOR/15/230//4//14 
20/9/9/SECOND  FLOOR/15/230//4//14 
20/10/10/SECOMD  FLOOR/215/21S//4//14 
20/11/11/THIRD  FLOOR/1S/230//4//14 
20/12/12/THIRD  FLOOR/15/230//4//14 
20/13/13/THIRD  FLOOR/15/230//4//14 
20/14/14/THIRD  FLOOR/1S/230//4//U 
20/15/15/THIRD  FLOOR/215/215//4//14 
21/M/78/50/78//70/70 
22/11/1/YES///.07 
22/12/1/YES///.07 
22/13/1AES///.07 
22/14/1/YES///.07 
22/15/1/YES///.07 
24/1/1/245/14/.15/68 
24/2/1/245/14/. 15/68/90 
24/3/1/245/14/.15/68/180 
24/4/1/245/14/. 15/68/270 
24/6/1/245/14/. 15/68 
24/7/1/245/14/.15/68/90 
24/8/1/245/14/.15/68/180 
24/9/1/245/14/.15/68/270 
24/11/1/245/14/.15/68 
24/ 1 2/1 /245/1 4/ . 1 5/68/90 
24/13/1/245/14/. 15/68/180 
24/14/1/245/14/. 15/68/270 
25/M/1///15/1.07/.5 
26/M/1350PLP/1350LT 

27/M/125/SF-PERS/255/255/2.S/WATT-SF///30 
28/H/1//1 .5/WATT-SF/1350LT 
29/M/15/CFM-P/15/CFM-P 
30/M/.75/CFM-SF 
SYSTEM  •  1 

39/1/EXISTING  COND,  24  HR  OPERATION 

40/1/VTCV 

41/1/1/15 

42/1/2.5/2.5 

43/1/54/62 

44/1/NONE 
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CONTEHTS  OF  ;  H:\JO8\911099\12F\TllACE\EQUlPECO\1350E.TM 


LINE 

S9 

45/1/avail 

EQUIPMENT  -  1 

m 

60/1/1/PICPLANT/1/1 

61/1/1 

63 

62/1/EQ1001 S//438/TONS/ . 715/KU-TON 

64 

63/1/S0/HP/25/HP 

65 

64/1//NO/NO/NONE 

66 

65/1/1//1/1 

67 

66/1/1 

68 

67/1/EQ2001/1/15/HP 

69 

69/1/EQ4003/EQ4003 

70 

70/1/150/150 

71 

SYSTEM  -  2 

72 

39/2/EXISTINC  COMO,  STOP-START  ADDED 

73 

40/1/VTCV 

74 

41/1/1/15 

75 

42/1/2.5/2.5 

76 

43/1/54/62 

77 

44/1 /NONE 

78 

45/1/1350EX 

79 

46/1///START/ST0P 

80 

EQUIPMENT  -  2 

81 

60/1/1/PKPLANT/1/1 

82 

61/1/1 

83 

62/1/E01001S//438/TONS/.715/XW-TON 

84 

63/1/50/HP/25/HP 

85 

64/1//N0/N0/N0NE 

86 

65/1/1//1/1 

87 

66/1/1 

88 

• 

67/1/E02001/1/15/HP 

69/1/EQ4003/E04003 

70/1/150/150 

91 

SYSTEM  •  3 

92 

39/3/STOP-START  WITH  NEW  CHILLER 

93 

40/1/VTCV 

94 

41/1/1/15 

95 

42/1/2.5/2.5 

96 

43/1/54/62 

97 

44/1/NONE 

98 

45/1/1350EX 

99 

46/1 ///START/STOP 

100 

EQUIPMENT  -  3 

101 

60/1/1/PXPLANT/I/I 

102 

61/1/1 

103 

62/1 /EQ1 001 S//438/TONS/. 534/XW-TON 

104 

63/1/50/HP/25/HP 

105 

64/1 //NO/MO/NONE 

106 

65/1/1//1/1 

107 

66/1/1 

108 

67/1/E02001/1/15/HP 

109 

69/1/E04003/E04003 

110 

70/1/150/150 

Trane  Air  Conditionino  Econonics 
By:  CARTER  I  BURGESS,  INC. 


V  600 
PAGE  1 


FORT  SAM  HOUSTON  EEAP 

SAN  ANTONIO 

FUD-COE 

SCOTT  CLARK 

HVAC  IMPROVEMENTS 

Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


0.90 
0.90 
97  (F) 

76  <F) 

30  <F) 

0.20 
0.20 

Air  Density:  0.0738  <Lbm/cuft> 

Air  Specific  Heat:  0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod:  1.0818  (Btu-min./hr/cuft/F) 

Latent  Neat  Factor:  4,761.9  (Btu-min./hr/cuft) 

Enthalpy  Factor:  4.4255  ( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  12:31:17  4/17/94 

Dataset  Name:  1350E  .TM 


Simmer  Clearness  Nunter: 
Winter  Clearness  Nimber: 
Simmer  Design  Dry  Bulb: 
SuRmer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Simmer  Ground  Relectance: 
Winter  Ground  Relectance: 


SANANTON 
FORT  SAM  HOUSTON 
29.0  (deg) 

98.0  (deg) 

6 

792  (ft) 

29.0  (in.  Hg) 
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•‘•‘•cent  . Cooling . Hooting - 


System 

NLiii3er 

Naio/ 

Auxiliary 

System 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btiii/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

1 

Main 

VTCV 

U.77 

0.81 

393.2 

A84.2 

24.79 

0.81 

-8.73 

180,075 
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V  600 
PAGE  3 

SyttM  1  Peak  VTCV  •  VARIABLE  TEMP  CONSTANT  VOL 


Trane  Air  Condltienino  Ecanoalcs 
By:  CARTER  t  BURGESS.  INC. 


COOLING  COIL  SELECTION 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

(Tons)  (Mbh)  (Nbh) 

(cfn) 

Deg  F 

Deg  F  Grains 

Nain  Clg 

371.9  4,«d3.2  3, 

362.7 

146,258 

82.3 

68.0  83.2 

Aux  Cig 

0.0  0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0  0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

371.9  4.463.2 

...ucATtuft  rnti  eei  er.Tt 

nu-  .  - 

fiwni  anu  wwAi.  I  BVlif ~ 

-AIRFLOWS  (cfm) 

Capacity  Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Nbh)  (efn) 

Deg  F 

Deg  F 

Vent 

21,609 

Main  Htg 

-1.571.4  146.258 

63.2 

73.1 

Infil 

0 

Aux  Htg 

0.0  0 

0.0 

0.0 

supply 

146,258 

Preheat 

-0.0  146,258 

63.2 

60.3 

Mincfn 

0 

Reheat 

0.0  0 

0.0 

0.0 

Return 

146,258 

Humidif 

0.0  0 

0.0 

0.0 

Exhaust 

21,609 

Opt  Vent 

0.0  0 

0.0 

0.0 

Rn  Exh 

0 

Total 

-1,571.4 

Auxil 

0 

. AREAS . 

Leaving  DB/UB/HR  Cross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F  Grains 

Floor 

180,075 

60.3 

58.7  73.6 

Part 

0 

0.0 

0.0  0.0 

ExFlr 

0 

0.0 

0.0  0.0 

Roof 

60,025 

0  0 

Wall 

41,160 

6,174  15 

—ENGINEERING 

CHECKS— 

—TEMPERATURES 

(F)— 

Heating 

Clg  X  OA 

14.8 

Type 

Clg 

Htg 

21,609 

Clg  Cfia/Sqft 

0.81 

SAOB 

61.9 

73.1 

0 

Clg  Cfia/Ton 

393.23 

Plenum 

80.0 

68.9 

146,258 

Clg  Sqft/Ton 

484.15 

Return 

80.0 

68.9 

0 

Clg  Btiii/Sqft 

24.79 

Ret/QA 

82.3 

63.2 

146,258 

No.  People 

1,U1 

Runarnd 

78.0 

70.0 

21,609 

Htg  X  QA 

14.8 

Fn  NtrTD 

0.4 

0.4 

0 

Htg  CfM/SqFt 

0.81 

Fn  BldTD 

0.3 

0.3 

0 

Htg  Btuh/SqFt 

-8.73 

Fn  Frict 

0.9 

0.9 
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MAIN  SYSTEM  COOLING  *  ALTERNATIVE  1 
^^ERGY  CONSERVATION  SIMULATION 


Trarw  Air  Conditioning  Econonics 
By:  CARTER  I  BURGESS,  INC. 


Peak  OA  Rm  Supp. 
Tine  Cond.  Dry  Dry 
Mo/Hr  DB/UB  Bib  Bulb 
(F)  (F)  (F) 


Room 

Nunber  Description 


Zone 

Zone 

2 

Zone 

Zone 

3 

Zone 

Zone 

4 

Zone 

Zone 

5 

Zone 

Zone 

6 

Zone 

Zone 

8 

Zone 

Zone 

9 

Zone 

Zone 

10 

Zone 

Zone 

11 

Zone 

Zone 

12 

Zone 

Zone 

13 

Zone 

Zone 

14 

Zone 

Zone 

15 

Zone 

Zone 

System 


FIRST  FLOOR  7/16  96  75  78  61.2 

1  Total/Ave.  96  75  78  61.2 

1  Block  7/16  96  75  78  61.2 

FIRST  FLOOR  7/11  89  77  78  61.8 

2  Total/Ave.  89  77  78  61.8 

2  Block  7/11  89  77  78  61.8 

FIRST  FLOOR  9/15  89  75  78  61.8 

3  Total/Ave-  89  75  78  61.8 

3  Block  9/15  89  75  78  61.8 

FIRST  FLOOR  7/16  96  75  78  62.0 

4  Total/Ave.  96  75  78  62.0 

4  Block  7/16  96  75  78  62.0 

FIRST  FLOOR  7/16  96  75  78  62.0 

5  Total/Ave.  96  75  78  62.0 

5  Block  7/16  96  75  78  62.0 

SECOND  FLOOR  7/16  96  75  78  61.2 

6  Total/Ave.  96  75  78  61.2 

6  Block  7/16  96  75  78  61.2 

SECOND  FLOOR  7/11  89  77  78  61.8 

7  Total/Ave.  89  77  78  61.8 

7  Block  7/11  89  77  78  61.8 

SECOND  FLOOR  9/15  89  75  78  61.8 

8  Total/Ave.  89  75  78  61.8 

8  Block  9/15  89  75  78  61.8 

SECOND  FLOOR  7/16  96  75  78  62.0 

9  Total/Ave.  96  75  78  62.0 

9  Block  7/16  96  75  78  62.0 

SECOND  FLOOR  7/16  96  75  78  62.0 

10  Total/Ave.  96  75  78  62.0 

10  Block  7/16  96  75  78  62.0 

THIRD  FLOOR  7/16  96  75  78  61.2 

11  Total/Ave.  96  75  78  61.2 

11  Block  7/16  96  75  78  61.2 

THIRD  FLOOR  7/12  92  78  78  61.9 

12  Total/Ave.  92  78  78  61.9 

12  Block  7/12  92  78  78  61.9 

THIRD  FLOOR  9/15  89  75  78  61.8 

13  Total/Ave.  89  75  78  61.8 

13  Block  9/15  89  75  78  61.8 

THIRD  FLOOR  7/16  96  75  78  62.0 

14  Total/Ave.  96  75  78  62.0 

14  Block  7/16  96  75  78  62.0 

THIRD  FLOOR  7/16  96  75  78  62.0 

15  Total/Ave.  96  75  78  62.0 

15  Block  7/16  96  75  78  62.0 

1  Total/Ave.  96  75  78  61.9 

1  Block  7/16  96  75  78  62.2 


PEAK  COOLING  LOADS . 

(Main  Systea) 

. Space . Coil  . 

Space  Space  Space  Peak  OA  ta  Supp.  Coil  Coil  Coil 

Air  Sena.  Lat.  Tiae  Cond.  Dry  Dry  Air  Sens.  Let. 

Flow  Load  Load  No/Hr  OB/UB  Bib  Bulb  Flow  Load  Load 

(Cf«)  (Btuh)  (Btuh)  (F)  (F)  (F)  (Cfa)  (Btuh)  (BttA) 


2,872 

52,144 

7,038 

8/14 

96 

2,872 

52,  lU 

7,038 

96 

2,872 

52,  lU 

7,038 

8/14 

96 

3,741 

65,510 

7,038 

8/12 

91 

3,741 

65,510 

7,038 

91 

3,741 

65,510 

7,038 

8/12 

91 

3,602 

63,025 

7,038 

8/14 

96 

3,602 

63,025 

7,038 

96 

3,602 

63,025 

7,038 

8/14 

96 

3,861 

66,836 

7,038 

8/15 

96 

3,861 

66,836 

7,038 

96 

3,861 

66,836 

7,038 

8/15 

96 

34,669 

600,059 

94,299 

8/14 

96 

34,669 

600,059 

94,299 

96 

34,669 

600,059 

94,299 

8/14 

96 

2,872 

52,144 

7,038 

8/14 

96 

2,872 

52,144 

7,038 

96 

2,872 

52,144 

7,038 

8/14 

96 

3,741 

65,510 

7,038 

8/12 

91 

3,741 

65,510 

7,038 

91 

3,741 

65,510 

7,038 

8/12 

91 

3,602 

63,025 

7,038 

8/14 

96 

3,602 

63,025 

7,038 

96 

3,602 

63,025 

7,038 

8/14 

96 

3,861 

66,836 

7,038 

8/15 

96 

3,861 

66,836 

7,038 

96 

3,861 

66,836 

7,038 

8/15 

96 

34,669 

600,059 

94,299 

8/14 

96 

34,669 

600,059 

94,299 

96 

34,669 

600,059 

94,299 

8/14 

96 

2,872 

52,144 

7,038 

8/14 

96 

2,872 

52,144 

7,038 

96 

2,872 

52,144 

7,038 

8/14 

96 

3,757 

65,338 

7,038 

8/14 

96 

3,757 

65,338 

7,038 

96 

3,757 

65,338 

7,038 

8/14 

96 

3,607 

63,095 

7,038 

8/14 

96 

3,607 

63,095 

7,038 

96 

3,607 

63,095 

7,038 

8/14 

96 

3,861 

66,836 

7,038 

8/15 

96 

3,861 

66,836 

7,038 

96 

3,861 

66,836 

7,038 

8/15 

96 

34,669 

600,059 

94,299 

8/14 

96 

34,669 

600,059 

94,299 

96 

34,669 

600,059 

94,299 

8/14 

96 

146,258  2 

,542,620 

367,353 

96 

146,258  2 

,500,886 

367,353 

8/14 

96 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

63.5 

3,602 

72,711 

21,670 

79  78 

63.5 

3,602 

72,711 

21,670 

79  78 

63.5 

3,602 

72,711 

21,670 

78  78 

63.6 

3,861 

78,037 

19,745 

78  78 

63.6 

3,861 

78,037 

19,745 

78  78 

63.6 

3,861 

78,037 

19,745 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.4 

2,872 

62,845 

21,670 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

62.3 

3,741 

78,972 

23,641 

79  78 

63.5 

3,602 

72,711 

21,670 

79  78 

63.5 

3,602 

72,711 

21,670 

79  78 

63.5 

3,602 

72,711 

21,670 

78  78 

63.6 

3,861 

78,037 

19,745 

78  78 

63.6 

3,861 

78,037 

19,745 

78  78 

63.6 

3,861 

78,037 

19,745 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.5 

34,669 

757,278 

280,776 

79  78 

62.4 

2,872 

75,396 

21,670 

79  78 

62.4 

2,872 

75,396 

21,670 

79  78 

62.4 

2,872 

75,396 

21,670 

79  78 

63.0 

3,757 

90,899 

21,670 

79  78 

63.0 

3,757 

90,899 

21,670 

79  78 

63.0 

3,757 

90,899 

21,670 

79  78 

63.6 

3,607 

85,271 

21,670 

79  78 

63.6 

3,607 

85,271 

21,670 

79  78 

63.6 

3,607 

85,271 

21,670 

78  78 

63.6 

3,861 

92,808 

19,745 

78  78 

63.6 

3,861 

92,808 

19,745 

78  78 

63.6 

3,861 

92,808 

19,745 

79  78 

62.6 

34,669 

918,648 

280,776 

79  78 

62.6 

34,669 

918,648 

280,776 

79  78 

62.6 

34,669 

918,648 

280,776 

79  78 

62.7 

146,258  3 

,362,708  1 

o 

o 

79  78 

62.8 

146,258  3 

,340,811  1 

,102,505 
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BUILDING  AREAS  •  ALTERNATIVE  1 
^ERGY  CONSERVATION  SIMULATION 


BUILDING 


AREAS 


Floor 

Total 

Exposed 

Nijsber  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Number  Description 

Fir 

Rm 

<sqft) 

(sqft) 

(aqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

FIRST 

FLOOR 

Zone 

1 

Total/Ave. 

2 

FIRST 

FLOOR 

Zone 

2 

Total/Ave. 

3 

FIRST 

FLOOR 

Zone 

3 

Total/Ave. 

4 

FIRST 

FLOOR 

Zone 

4 

Total/Ave. 

5 

FIRST 

FLOOR 

Zone 

5 

Total/Ave. 

6 

SECOND  FLOOR 

Zone 

6 

Total/Ave. 

7 

SECOND  FLOOR 

Zone 

7 

Total/Ave. 

8 

SECOND  FLOOR 

Zone 

8 

Total/Ave. 

9 

SECOND  FLOOR 

Zone 

9 

Total/Ave. 

ijiio 

SECOND  FLOOR 

10 

Total/Ave. 

^  11 

THIRD 

FLOOR 

Zone 

11 

Total/Ave. 

12 

THIRD 

FLOOR 

Zone 

12 

Total/Ave. 

13 

THIRD 

FLOOR 

Zone 

13 

Total/Ave. 

14 

THIRD 

FLOOR 

Zone 

14 

Total/Ave. 

15 

THIRD 

FLOOR 

Zone 

15 

Total/Ave. 

System 

1 

Total/Ave. 

Building 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

46,225 

46,225 

0 

0 

0 

0 

0 

46,225 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

0 

3,450 

0 

0 

0 

0 

0 

46,225 

46,225 

0 

0 

0 

0 

0 

46,225 

0 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

3,450 

0 

0 

0 

0 

3,450 

3,450 

0 

0 

0 

0 

3,450 

46,225 

46,225 

0 

0 

0 

0 

46,225 

46,225 

0 

0 

0 

0 

46,225 

180,075 

0 

0 

0 

0 

60,025 

180,075 

0 

0 

0 

0 

60,025 

Window 

Win 

Net  Wall 

Area 

/Wl 

Area 

(sqft) 

(X) 

(sqft) 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

0 

0 

0 

0 

0 

0 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

0 

0 

0 

0 

0 

0 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

515 

15 

2,915 

0 

0 

0 

0 

0 

0 

6,174 

15 

34,986 

6,174 

15 

34,986 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


ELEC 

DEMAND 

GAS 

GAS  DNND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Itonth 

(kWh) 

(kU) 

(Thena) 

(1000  Gl) 

(Thna/hr) 

Jan 

253,518 

559 

1,089 

112 

7 

Feb 

224,427 

533 

1,145 

99 

7 

March 

276,853 

578 

339 

170 

3 

April 

288,175 

610 

83 

233 

1 

Nay 

328,223 

631 

0 

308 

0 

June 

326,140 

643 

0 

341 

0 

July 

3a,687 

657 

0 

392 

0 

Aug 

346,506 

670 

0 

399 

0 

Sept 

326,371 

654 

0 

339 

0 

Oct 

290,436 

609 

291 

217 

3 

Nov 

271,789 

590 

345 

167 

3 

Dec 

257,642 

566 

982 

117 

6 

Total 

3,534,766 

670 

4,274 

2,893 

7 

Building  Energy  Consunption  >  69,369  (Btu/Sq  Ft/Year) 

Source  Energy  Consunption  ■  203,504  (Btu/Sq  Ft/Year) 


Floor  Area  «  180,075  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Hm 

Equip 

Code 

Jan 

Feb  Nar  Apr 

- Nonthly  Conauqption 

Nay  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

75529 

68220  75529  73092 

75529 

73092 

75529 

75529 

73092 

75529 

73092 

75529 

889,291 

PIC 

221.5 

221.5  221.5  221.5 

221.5 

221.5 

221.5 

221.5 

221.5 

221.5 

221.5 

221.5 

221.5 

1 

NISC  LD 

ELEC 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

NISC  LD 

GAS 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

NISC  LD 

OIL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

NISC  LD 

P  STEAN 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

MISC  LO 

P  H0TH20 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

NISC  LD 

P  CHILL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1001S 

ELEC 

23120 

2-STG  CTV  <555  TONS 
20734  32168  42650 

58988 

65591 

75452 

77272 

65821 

39096 

31357 

24098 

556,349 

PIC 

77-0 

78.7  95.9  127.8 

148.7 

161.5 

175.5 

188.5 

172.6 

127.3 

108.6 

83.7 

188.5 

1 

EQ5100 

ELEC 

7549 

COOLING  TOUER 

294  15097  19828 

25881 

25046 

25881 

25881 

25046 

19411 

17741 

8726 

216,383 

PK 

34.6 

7.9  34.8  34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

1 

EQ5100 

WATER 

112 

COOLING  TOUER 

99  170  233 

308 

341 

392 

399 

339 

217 

167 

117 

2,893 

PK 

0.4 

0.5  0.6  0.8 

0.9 

0.9 

1.0 

1.1 

1.0 

0.8 

0.7 

0.5 

1.1 

1 

EQ5001 

ELEC 

20035 

CHILLED  UATER  PUMP  C.V. 

19488  26199  28337  36987 

35794 

36987 

36987 

35794 

27740 

25354 

21576 

351,275 

PK 

49.7 

49.7  49.7  49.7 

49.7 

49.7 

49.7 

49.7 

49-7 

49.7 

49-7 

49.7 

49.7 

1 

EQ5010 

ELEC 

10017 

CONDENSER  UATER  PUMP  C.V. 
9744  13099  14168  18493 

17897 

18493 

18493 

17897 

13870 

12677 

10788 

175,638 

PK 

24.9 

24.9  24.9  24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

.  EQ5300 


CONTROL  PANEL  t  INTERLOCK 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


w 

ELEC 

403 

392 

527 

570 

7U 

720 

744 

7U 

720 

558 

510 

434 

7,066 

PK 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

E04003 

FC 

CENTRIF. 

FAN  C.V 

ELEC 

111600 

100800 

111600 

108000 

111600 

108000 

111600 

111600 

108000 

111600 

108000 

111600 

1,314,000 

PK 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

1 

EO4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2001 

GAS  FIRE  TUBE  HOT  WATER 

GAS 

1089 

1145 

339 

83 

0 

0 

0 

0 

0 

291 

345 

982 

4,274 

PIC 

6.5 

6.8 

3.2 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

3.0 

5.7 

6.8 

1 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

4623 

4176 

2312 

1342 

0 

0 

0 

0 

0 

2312 

2685 

4295 

21,745 

PIC 

14.9 

14.9 

14.9 

14.9 

0.0 

0.0 

0.0 

0.0 

0.0 

14.9 

14.9 

14.9 

14.9 

1 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

487 

440 

244 

141 

0 

0 

0 

0 

0 

244 

283 

453 

2,291 

PIC 

1.6 

1.6 

1.6 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

1.6 

1.6 

1.6 

1 

EQ5307 

BOILER  CONTR(N.S 

ELEC 

155 

140 

78 

45 

0 

0 

0 

0 

0 

78 

90 

144 

729 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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UTILITY  PEAK  CHECKSUMS  •  ALTERNATIVE  1 


#- 


Utility  ELECTRIC  DEMAND 

Peak  Value  670.3  (kU) 

Yearly  Tine  of  Peak  IS  (hr)  8  («o) 

Hour  15  Month  8 


UTILITY  PEAK  CHECKSUMS 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equi  patent  Deacription 

(kU) 

(X) 

Cooling  Equipment 

1  EQ1001S 

2-STG  CTV  <555  TOMS 

298.8 

a.58 

Sub  Total 

298.8 

44.58 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

150.0 

22.38 

Sub  Total 

150.0 

22.38 

^I^Total 

0.0 

0.00 

^Rcellaneous 

Lights 

221.5 

33.04 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sib  Total 

221.5 

33.04 

Grand  Total 

670.3 

100.00 

V  600 
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** 


600  ANALYSIS 


by 


** 


FORT  SAM  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARIC 
KVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 

FORT  SAM  HOUSTON 


Latitude: 

29.0 

<deg) 

Longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Summer  Clearness  Number: 

0.90 

Winter  Clearness  Number: 

0.90 

Sumer  Design  Dry  Bulb: 

97 

(F) 

Sinmer  Design  Wet  Bulb: 

76 

(F) 

Winter  Design  Dry  Bulb: 

30 

(F) 

Sumner  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbo^cuft) 

Air  Specific  Heat: 

0.24U 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0818 

(B tu-mi n. /hr/cuf t/F ) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

( Lb-mi n. /hr/cuf t) 

Design  Simulation  Period:  January  To  Decenter 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Tranefer  Function  Method) 


Time/Date  Progran  was  Run: 
Dataset  Name: 


7:37:16  4/18/94 

1350E  .TM 
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AIRFLOW  -  ALTERNATIVE  2 
i^MERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

•---  Mam 
Heating 

Return 

Exhaust 

Auxll. 

SMPply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  VTCV 

21,609 

143,714 

143,714 

143,714 

21,609 

0 

0 

Totals 

21,609 

143,714 

143,714 

143,714 

21,609 

0 

0 

CAPACm  -  ALTERNATIVE  2 
ENERGY  CONSERVATION  SIMUUTION 

. SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


— ...  Cooling  - .......... 

Main  Sys.  Aux.  Sys.  Opt.  Vent  Cooling  Main  Sys. 


System 

System 

Capacity 

Capacity 

Capacity 

Totals  Capacity 

Nunber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons)  (BtUi) 

1 

VTCV 

365.1 

0.0 

0.0 

365.1  -1,570,993 

Totals 

365.1 

0.0 

0.0 

365.1  -1,570,993 

The  building  peaked  at  hour  14  aonth 


Aux.  Sys. 

Preheat 

Heating  --- 

Reheat 

Hunldlf. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btiii) 

(Btuh) 

(Btuh) 

(BtU)} 

(Btuh) 

0 

0 

0 

0 

0 

-1,570,993 

0 

0 

0 

0 

0 

-1,570,993 

\  with  a  capacity  of 

363.5  tons 

k'INEERING  CHECKS  -  ALTERNATIVE  2 
IrGY  conservation  SIMUUTION 


ENGINEERING  CHECKS 


System  Main/  System 

Ntinber  Auxiliary  Type 


Main 


VTCV 


Percent 

-  Cooling  ------ 

Outside 

Cfm/ 

Cfw 

Sq  Ft 

Air 

Sq  Ft 

Ton 

/Ton 

15.04 

0.80 

393.6 

493.2 

---  Heating 


Bttii/ 

Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

24.33 

0.80 

-8.72 

180,075 
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Systen  1 


Peak 


VTCV 


VARIABLE  TEMP  CONSTANT  VOL 


faked  at  Tine  »«> 


COOLING  COIL  PEAR 
No/Hr:  8/U 


Outside  Air  «»> 

OADB/UB/HR:  96/  79/126. 

0 

* 

* 

OADB: 

96  * 

n 

OADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.Hat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btiii) 

(Btiii) 

(Btiii) 

<X)  * 

(Btuh) 

(X)  ♦ 

(Btiii) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

220,832 

220,832 

5.04  * 

0 

0.00  • 

0 

-163,481 

10.41 

Glass  Solar 

162,068 

0 

162,068 

3.70  * 

221,235 

8.84  * 

0 

0 

0.00 

Glass  Cond 

93,257 

0 

93,257 

2.13  * 

82,137 

3.28  * 

-290,011 

-290,011 

18.46 

Wall  Cond 

56,439 

25,537 

81,976 

1.87  * 

60,010 

2.40  * 

-139,356 

-207,989 

13.24 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0,00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

-1 

-1 

0.00 

Sub  Total«s> 

311,764 

246,368 

558,133 

12.74  * 

363,382 

14.52  * 

-429,368 

-661,482 

42.11 

Internal  Loads 

* 

* 

Lights 

278,822 

119,495 

398,318 

9.09  * 

287,453 

11.48  * 

0 

0 

0.00 

People 

690,834 

690,834 

15.77  * 

333,615 

13.33  * 

0 

0 

0.00 

Mfsc 

832,176 

0 

0 

832,176 

18.99  * 

849,625 

33.95  ♦ 

0 

0 

0.00 

Sub  Totai**> 

1,801,833 

119,495 

0 

1,921,328 

43.85  * 

1,470,692 

58.76  * 

0 

0 

0.00 

Ceiling  Load 

98,335 

-98,335 

0 

0.00  * 

121,227 

4.84  ♦ 

-62,317 

0 

0.00 

Outside  Air 

0 

0 

0 

1,139,235 

26.00  * 

0 

0.00  * 

0 

-935,041 

59.52 

Sup,  Fan  Heat 

255,492 

5.83  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

547,630 

547,630 

12.50  • 

547,630 

21.88  * 

0 

0 

0.00 

^^aust  Heat 

-40,287 

0 

-40,287 

-0.92  * 

0.00  • 

25,531 

•1.63 

^Bninal  Bypass 

0 

0 

0 

0.00  • 

A 

0.00  * 

0 

0.00 

Grand  Total ss> 

2,759,562 

227,242 

0 

4,381,532 

100.00  * 

2,502,932 

100.00  * 

-491,686 

-1,570,992 

100.00 

CL6  SPACE  PEAR 
Mo/Hr:  7/16 


HEATING  COIL  PEAR  ******** 
Mo/Hr:  13/  1 


-COOLING  COIL  SELECTION- 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  D8/WB/HR 

Gross  Total 

Main  Clg 

(Tons) 

(Mbh) 

CM^) 

(cf«) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

180,075 

365.1 

4,381.5 

3,281.2 

143,714 

82.1 

68.0 

83.4 

60.3 

58.6 

73.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 
Totals 

0.0 

365.1 

0.0 

4,381.5 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Wall 

60,025 

41,160 

Glass  (sf)  (X> 


0 

6,174 


0 

15 


-HEATING  COIL  SELECTION- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,571.0 

143,714 

63.1 

73.2 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

-0.0 

143,714 

63.1 

60.3 

Mincfn 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

Total 

-1,571.0 

Auxil 

-AIRFLOUS  (cfn) 
Cooling 
21,609 
0 

143,714 
0 

143,714 
21,609 
0 
0 


Heating 

21,609 

0 

143,714 

0 

143,714 

21,609 

0 

0 


-ENGINEERING  CHECRS- 
Clg 


No. 

Htg 


-TEMPERATURES  (F)™ 


X  QA 

15.0 

Type 

Clg 

Htg 

Cfm/Sqft 

0.80 

SADB 

61.9 

73.2 

cfn/Ton 

393.60 

Plemn 

79.7 

68.9 

Sqft/Ton 

493.18 

Return 

79.7 

68.9 

Btuh/Sqft 

24.33 

Ret/QA 

82.1 

63.1 

People 

1,441 

Runamd 

78.0 

70.0 

X  OA 

15.0 

Fn  MtrTD 

0.4 

0.4 

Cfm/SqFt 

0.80 

Fn  BldTD 

0.3 

0.3 

Btuh/SqFt 

-8.72 

Fn  Frict 

0.9 

0.9 
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MAIN  SYSTEM  COOLING  -  ALTERNATIVE  2 
ENERGY  CONSERVATION  SIMULATION 


PEAK 


COOLING 
(Main  Systen) 


LOADS 


Space 


Coil 


Peak 

QA 

Rn 

Supp. 

Space 

Space 

Space 

Peak 

OA  Ra 

Supp. 

Coil 

Coil 

Coil 

Time 

Cond. 

Dry 

Dry 

Air 

Sens. 

Lat. 

Time 

Cond.  Dry 

Dry 

Air 

Sens* 

Lat. 

Room 

Mo/Hr 

DB/UB 

Bib 

Bulb 

Flow 

Load 

Load 

Mo/Hr 

DB/UB  Bib 

Bulb 

Flow 

Load 

Load 

Number 

Description 

(F) 

<F) 

<F) 

(Cfa) 

(BtUi) 

(Btuh) 

<F)  (F) 

CF) 

(Cfa) 

(Btuh) 

(Btuh) 

1 

FIRST 

FLOOR 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

Zone 

1 

Total/Ave. 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

Zone 

1 

Block 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

2 

FIRST 

FLOOR 

7/11 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

Zone 

2 

Total/Ave. 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

Zone 

2 

Block 

7/11 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

3 

FIRST  FLOOR 

9/15 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

Zone 

3 

Total/Ave. 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

Zone 

3 

Block 

9/15 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

4 

FIRST 

FLOOR 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

Zone 

4 

Total/Ave. 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

Zone 

4 

Block 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

5 

FIRST 

FLOOR 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

Zone 

5 

Total/Ave. 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

Zone 

5 

Block 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

6 

SECOND  FLOOR 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

Zone 

6 

Total/Ave. 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

Zone 

6 

Block 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

58,467 

21,670 

SECOND  FLOOR 

7/11 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

7 

Total/Ave. 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

ione 

7 

Block 

7/11 

89  77 

78 

61.7 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

74,713 

23,641 

8 

SECOND  FLOOR 

9/15 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

Zone 

8 

Total/Ave. 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

Zone 

8 

Block 

9/15 

89  75 

78 

61.7 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

68,324 

21,670 

9 

SECOND  FLOOR 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

Zone 

9 

Total/Ave. 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

Zone 

9 

Block 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

73,649 

19,662 

10 

SECOND  FLOOR 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

Zone 

10 

Total/Ave. 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

Zone 

10 

Block 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

746,836 

280,776 

11 

THIRD 

FLOOR 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

71,091 

21,670 

Zone 

11 

Total/Ave, 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

71,091 

21,670 

Zone 

11 

Block 

7/16 

96  75 

78 

61.0 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

71,091 

21,670 

12 

THIRD 

FLOOR 

7/12 

92  78 

78 

61.8 

3,541 

62,110 

7,038 

8/14 

96 

79  78 

62.9 

3,541 

86,598 

21,670 

Zone 

12 

Total/Ave. 

92  78 

78 

61.8 

3,541 

62,110 

7,038 

96 

79  78 

62.9 

3,541 

86,598 

21,670 

Zone 

12 

Block 

7/12 

92  78 

78 

61.8 

3,541 

62,110 

7,038 

8/14 

96 

79  78 

62.9 

3,541 

86,598 

21,670 

13 

THIRD 

FLOOR 

9/15 

89  75 

78 

61.7 

3,384 

59,753 

7,038 

8/14 

96 

79  78 

63.5 

3,384 

80,958 

21,670 

Zone 

13 

Total/Ave. 

89  75 

78 

61.7 

3,384 

59,753 

7,038 

96 

79  78 

63.5 

3,384 

80,958 

21,670 

Zone 

13 

Block 

9/15 

89  75 

78 

61.7 

3,384 

59,753 

7,038 

8/14 

96 

79  78 

63.5 

3,384 

80,958 

21,670 

14 

THIRD 

FLOOR 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

88,493 

19,662 

Zone 

14 

Total/Ave. 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

88,493 

19,662 

Zone 

14 

Block 

7/16 

96  75 

78 

62.0 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

88,493 

19,662 

15 

THIRD 

FLOOR 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.5 

34,669 

910,130 

280,776 

Zone 

15 

Total/Ave. 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

96 

79  78 

62.5 

34,669 

910,130 

280,776 

Zone 

15 

Block 

7/16 

96  75 

78 

62.0 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.5 

34.669 

910.130 

280,776 

System 

1 

Total/Ave. 

96  75 

78 

61.9 

143,714  2,502,932 

367,353 

96 

79  78 

62.6 

143,714  3,281,247  1 

,100,285 

^^.em 

1 

Block 

7/16 

96  75 

78 

62.2 

143,714  2,460,781 

367,353 

8/14 

96 

79  78 

62.8 

143,714  3,259,253  1 

« 102,256 
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BUILDING  AREAS 


Floor 

Total 

Exposed 

Nirtber  of 

Area/Dupl 

Floor 

Rartitfon 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

1  Totel/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

2 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

2  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

3 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

3  Total/Ave* 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

4 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

4  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

5 

FIRST  FLOOR 

1 

1 

46,225 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

5  Total/Ave. 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

6 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

6  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

7 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

7  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

8 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

8  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

9 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

9  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

^10 

SECOND  FLOOR 

1 

1 

46,225 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

10  Total/Ave. 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

^  11 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

11  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

12 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

12  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

13 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

13  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

14 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

14  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

15 

THIRD  FLOOR 

1 

1 

46,225 

46,225 

0 

0 

0 

0 

46,225 

0 

0 

0 

Zone 

15  Total/Ave. 

46,225 

0 

0 

0 

0 

46,225 

0 

0 

0 

System 

1  Total/Ave. 

180,075 

0 

0 

0 

0 

60,025 

6,174 

15 

34,986 

Building 

180,075 

0 

0 

0 

0 

60,025 

6,174 

15 

34,986 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC  DEMAND  GAS  GAS  DMND 

On  Peak  On  Peak  On  Peak  UATER  On  Peak 


Month 

(kUh) 

(kW) 

(Them) 

Jan 

218,966 

468 

1,197 

Feb 

191,019 

440 

1,060 

March 

233,147 

487 

299 

April 

242,624 

516 

15 

May 

266,552 

536 

0 

June 

264,386 

548 

0 

July 

280,383 

560 

0 

Aug 

281,806 

569 

0 

Sept 

265,112 

553 

0 

Oct 

244,561 

513 

183 

Nov 

229,353 

495 

307 

Dec 

222,938 

475 

830 

Total 

2,940,848 

569 

3,890 

Building  Energy  Consinption  «  57,899  (Btu/Sq 

Source  Energy  Consinption  «  169,506  (Btu/Sq 


(1000  GO  (Thna/hr) 


94  7 

78  7 

138  4 

202  1 

270  0 

303  0 

356  0 

361  0 

301  0 

182  3 

138  3 

93  6 

2,515  7 

FtAear)  Floor  Area  »  180,075  (Sq  Ft) 

Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  2 


E 


Q  U  1  P  M  E  N  T 


ENERGY 


CONSUMPTION 


Ref  Equip  . - . Monthly  Consmption 


Nub 

Code 

Jan 

Feb  Nar  Apr 

May 

Jim 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

47282 

42707  47282  45757 

47282 

45757 

47282 

47282 

45757 

47282 

45757 

47282 

556,711 

PK 

138,7 

138.7  138.7  138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

1 

MISC  LO 

ELEC 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LO 

GAS 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LO 

OIL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LO 

P  STEAM 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I 

MISC  LO 

P  H0TN20 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1001S 

ELEC 

20570 

2-STG  CTV  <555  TOMS 
17497  27688  37697 

49790 

54347 

63342 

64765 

55073 

33575 

27337 

20537 

472,219 

PK 

69.0 

72.0  87.6  117.3 

137.3 

159.1 

187.6 

199.9 

183.8 

113.6 

95.8 

76.3 

199.9 

1 

EQ5100 

ELEC 

7549 

COOLING  TOUER 

48  12941  16698 

18333 

17741 

18333 

18333 

17741 

16941 

15306 

8627 

168,589 

PIC 

34.8 

3.9  34.8  34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

1 

EQ5100 

WATER 

94 

COOLING  TOUER 

78  138  202 

270 

303 

356 

361 

301 

182 

138 

93 

2,515 

PIC 

0.4 

0.4  0.5  0.7 

0.8 

1.0 

1.1 

1.2 

1.1 

0.7 

0.6 

0.4 

1.2 

1 

EQ5001 

ELEC 

20035 

CHILLED  UATER  PIMP  C.V. 

18096  22719  23862  26199 

25354 

26199 

26199 

25354 

24210 

21874 

21576 

281,676 

PIC 

49.7 

49.7  49.7  49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

1 

EQ5010 

ELEC 

10017 

CONDENSER  UATER  PUMP 
9048  11360  11931 

C.V. 

13099 

12677 

13099 

13099 

12677 

12105 

10937 

10788 

140,838 

24.9 

PIC 

24.9 

24.9  24.9  24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

EQ5300 


CONTROL  PANEL  A  INTERLXK 
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EQUIPNENT  ENERGY  CONSUMPTION  *  ALTERNATIVE  2 


r 

ELEC 

403 

364 

457 

480 

527 

510 

527 

527 

510 

487 

UO 

434 

5,666 

PIC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

EO4003 

FC  CENTRIF. 

FAN  C.V 

ELEC 

107777 

97349 

107949 

105689 

111322 

108000 

111600 

111600 

108000 

108465 

104950 

108038 

1,290,740 

PIC 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ2001 

GAS 

FIRE  TUBE  HOT  UATER 

GAS 

1197 

1060 

299 

15 

0 

0 

0 

0 

0 

183 

307 

830 

3,890 

PIC 

7.1 

6.6 

3.7 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

3.1 

5.8 

7.1 

1 

EQ5020 

HEAT  UATER  CIRC.  PUMP  C.V. 

ELEC 

4683 

5190 

2416 

447 

0 

0 

0 

0 

0 

1312 

2416 

4966 

21,431 

PIC 

14.9 

14.9 

14.9 

14.9 

0.0 

0.0 

0.0 

0.0 

0.0 

14.9 

14.9 

14.9 

14.9 

1 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

493 

547 

255 

47 

0 

0 

0 

0 

0 

138 

255 

523 

2,258 

PIC 

1.6 

1.6 

1.6 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

1.6 

1.6 

1.6 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

157 

174 

81 

15 

0 

0 

0 

0 

0 

44 

81 

167 

718 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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U  T 


L  I  T  Y  PEAK 


CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  569.3  (kU) 

Yearly  Tine  of  Peak  15  (hr)  8  (no) 


Hour  15  Month  8 
Eqp. 

Ref.  Equipment 

Nun.  Code  Name  Equipment  Description 

Cooling  Equipment 

1  EQ1001S  2-STG  CTV  <555  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 


1 


Sub  Total 


Total 

Miscellaneous 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


Utility  Parent 
Demand  Of  Tot 
CkW)  (X) 


280.6  49.29 

280.6  49.29 
0.0  0.00 

150.0  26.35 

150.0  26.35 

0.0  0.00 

138.7  24.36 
0.0  0.00 
0.0  0.00 

138.7  24.36 

569.3  100.00 


Grand  Total 


Trane  Air  Conditioning  Econonics 
By:  CARTER  I  BURGESS,  INC. 


V  600 
PAGE 


FORT  SAM  HOUSTON  EEAP 

SAN  ANTONIO 

FUD-COE 

SCOTT  CLARK 

HVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 

FORT  SAN  HOUSTON 


Latitude: 

29.0 

(des) 

Longitude: 

98.0 

<d»g> 

Time  Zone: 

6 

Elevation: 

792 

<ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Summer  Clearness  Number: 

0.90 

Winter  Clearness  Number: 

0.90 

Sumer  Design  Dry  Bulb: 

97 

(F> 

Sumer  Design  Wet  Bulb; 

76 

(F) 

Winter  Design  Dry  Bulb: 

30 

<F) 

Sumer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lfaia/cuft) 

Air  Specific  Heat: 

0.2444 

(8tu/lbni/F) 

Density-Specific  Heat  Prod: 

1.0818 

(Btu*nin./hr/cuft/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-ain./hr/cuft) 

Enthalpy  Factor: 

4.4255 

( Lb-.i n . /hr/cuf t ) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Flection  Method) 


Time/Date  Program  uas  Run: 
Dataset  Name: 


13:22:  6  4/17/94 

1350E  .TM 


19 
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AIRFLOU  -  ALTERNATIVE  3 
‘MERGY  CONSERVATION  SINUUTION 


SVSTEN  SUMMARY 
(Design  Airflow  Quantities) 


-  Main  — 

Auxil. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

SiRsply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nunber  Type 

<Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  VTCV 

21,609 

143,714 

143,714 

143,714 

21,609 

0 

0 

Totals 

21,609 

143,714 

143,714 

143,714 

21,609 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
ENERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


- Cooling - - 

Main  Sys.  Aux.  Sys.  Opt.  Vent  Cooling  Main  Sys. 


System 

System 

Capacity 

Capacity 

Capacity 

Totals  Capacity 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons)  (Btuh) 

1 

VTCV 

365.1 

0.0 

0.0 

365.1  -1,570,993 

Totals 

365.1 

0.0 

0.0 

365.1  -1,570,993 

Heating  -— 

Aux.  Sys. 

Preheat 

Reheat 

Himidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

-1,570,993 

0 

0 

0 

0 

0 

-1,570,993 

The  building  peaked  at  hour  14  aonth  8  with  a  capacity  of  363.5  tons 


INEERING  CHECKS  •  ALTERNATIVE  3 
:GY  CONSERVATION  SINUUTION 


. E  N 

Percent 

Outside 

Air 

G  1  N  E  E 

System 

Nunber 

Main/ 

Auxiliary 

System 

Type 

Cfm/ 

Sq  Ft 

1 

Main 

VTCV 

15.04 

0.80 

ING  CHECKS . 

"  Cooling  .  Heating  - 


Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

393.6 

493.2 

24.33 

0.80 

-8-72 

180,075 
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System  1  Peak  VTCV  -  VARIABLE  TENP  CONSTANT  VOL 


eked  at  Tiiae 


COOLING  COIL  PEAK 
No/Hr:  8/U 


Outside  Air  «*> 

OADB/UB/NR:  96/  79/126. 

0 

* 

* 

QAOB: 

96  * 

it 

OADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  • 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.^fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Bttii) 

(Btuh) 

(Btuh) 

(Btiii) 

(X>  • 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Sky Lite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Roof  Cond 

0 

220,832 

220,832 

5.04  * 

0 

0.00  * 

0 

-163,481 

10.41 

Glass  Solar 

162,068 

0 

162,068 

3.70  * 

221,235 

8.84  * 

0 

0 

0.00 

Glass  Cond 

93,257 

0 

93,257 

2.13  * 

82,137 

3.28  * 

-290,011 

-290,011 

18.46 

Wall  Cond 

56,439 

25,537 

81,976 

1.87  * 

60,010 

2.40  * 

-139,356 

-207,989 

13.24 

Partition 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

-1 

-1 

0.00 

Sub  Totals3> 

311,764 

246,368 

558,133 

12.74  * 

363,382 

14.52  * 

-429,368 

-661,482 

42.11 

Internal  Loads 

* 

* 

Lights 

278,822 

119,495 

398,318 

9.09  • 

287,453 

11.48  * 

0 

0 

0.00 

People 

690,834 

690,834 

15.77  * 

333,615 

13.33  * 

0 

0 

0.00 

Mi  sc 

832,176 

0 

0 

832,176 

18.99  * 

849,625 

33.95  * 

0 

0 

0.00 

Sub  Total««> 

1,801,833 

119,495 

0 

1,921,328 

43.85  * 

1,470,692 

58.76  * 

0 

0 

0.00 

Ceiling  Load 

98,335 

-98,335 

0 

0.00  * 

121,227 

4.84  * 

-62,317 

0 

0.00 

Outside  Air 

0 

0 

0 

1,139,235 

26.00  • 

0 

0.00  * 

0 

-935,041 

59.52 

Sup.  Fan  Heat 

255,492 

5.83  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

547,630 

547,630 

12.50  • 

547,630 

21.88  * 

0 

0 

0.00 

guust  Heat 

-40,287 

0 

-40,287 

•0.92  * 

0.00  • 

25,531 

•1.63 

^Hinal  Bypass 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Grand  Total3«> 

2,759,562 

227,242 

0 

4,381,532 

100.00  * 

2,502,932 

100.00  * 

-491,686 

-1,570,992 

100.00 

CLG  SPACE  PEAK 
Ho/Hrz  7/16 


KEATING  COIL  PEAK 
No/Hr:  13/  1 


Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross 

Total  Glass 

Main  Clg 

(Tons) 

(Mbh) 

(Nbh) 

(cf«) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

180,075 

365.1 

4,381.5 

3,281.2 

143,714 

82.1 

68.0 

83.4 

60.3 

58.6 

73.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 
Totals 

0.0 

365.1 

0.0 

4,381.5 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Uall 

60,025 

41,160 

<X) 


0 

15 


HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfai) 

Deg  F 

Main  Htg 

-1,571.0 

143,714 

63.1 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

o 

o 

1 

143,714 

63.1 

Reheat 

0.0 

0 

0.0 

Hunidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-1,571.0 

0 

0.0 

Lvg 

Type 

•AIRFLOWS  (cfm) 
Cooling 

Heating 

Deg  F 

Vent 

21,609 

21,609 

73.2 

Infil 

0 

0 

0.0 

Supply 

143,714 

143,714 

60.3 

Mincfn 

0 

0 

0.0 

Return 

143,714 

143,714 

0.0 

Exhaust 

21,609 

21,609 

0.0 

Rn  Exh 

0 

0 

Auxil 

0 

0 

—ENGINEERING  CHECKS— 

Clg  X  OA 

15.0 

Clg  Cfm/Sqft 

0.80 

Clg  Cfn/Ton 

393.60 

Clg  Sqft/Ton 

493.18 

Clg  Bt(ii/Sqft 

24.33 

No.  People 

i,ai 

Htg  X  QA 

15.0 

Htg  Cfn/SqFt 

0.80 

Htg  Btuh/SqFt 

-8.72 

-TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SADB 

61.9 

73.2 

PlenuR 

79.7 

68.9 

Return 

79.7 

68.9 

Ret/QA 

82.1 

63.1 

Runamd 

78.0 

70.0 

Fn  MtrTD 

0.4 

0.4 

Fn  BldTD 

0.3 

0.3 

Fn  Frict 

0.9 

0.9 

Trane  Air  Conditioning  Econonica 
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MAIN  SYSTEM  COOLING  -  ALTERNATIVE  3 
ENERGY  CONSERVATION  SIMULATION 


PEAK 


COOLING  LOADS 
(Main  Systea) 


Room 

Ninber 


1 


Zone 

Zone 

2 

Zone 

Zone 

3 

Zone 

Zone 

4 

Zone 

Zone 

5 

Zone 

Zone 

6 

Zone 

Zone 

8 

Zone 

Zone 

9 

Zone 

Zone 

10 

Zone 

Zone 

11 

Zone 

Zone 

12 

Zone 

Zone 

13 

Zone 

Zone 


U 

Zone 

Zone 

15 

Zone 

Zone 

System 


Peak  (M  Rm  Si^. 
Time  Cond.  Dry  Dry 
No/Hr  DB/UB  Bib  Bulb 
Description  (F)  (F)  (F) 

FIRST  FLOOR  7/16  96  75  78  61.0 

1  Total/Ave.  96  75  78  61.0 

1  Block  7/16  96  75  78  61.0 

FIRST  FLOOR  7/11  89  77  78  61.7 

2  Total/Ave.  89  77  78  61.7 

2  Block  7/11  89  77  78  61.7 

FIRST  FLOOR  9/15  89  75  78  61.7 

3  Total/Ave.  89  75  78  61.7 

3  Block  9/15  89  75  78  61.7 

FIRST  FLOOR  7/16  96  75  78  62.0 

4  Total/Ave.  96  75  78  62.0 

4  Block  7/16  96  75  78  62.0 

FIRST  FLOOR  7/16  96  75  78  62.0 

5  Total/Ave.  96  75  78  62.0 

5  Block  7/16  96  75  78  62.0 

SECOND  FLOOR  7/16  96  75  78  61.0 

6  Total/Ave.  96  75  78  61.0 

6  Block  7/16  96  75  78  61.0 

SECOND  FLOOR  7/11  89  77  78  61.7 

7  Total/Ave.  89  77  78  61.7 

7  Block  7/11  89  77  78  61.7 

SECOND  FLOOR  9/15  89  75  78  61.7 

8  Total/Ave.  89  75  78  61.7 

8  Block  9/15  89  75  78  61.7 

SECOND  FLOOR  7/16  96  75  78  62.0 

9  Total/Ave.  96  75  78  62.0 

9  Block  7/16  96  75  78  62.0 

SECOND  FLOOR  7/16  96  75  78  62.0 

10  Total/Ave.  96  75  78  62.0 

10  Block  7/16  96  75  78  62.0 

THIRD  FLOOR  7/16  96  75  78  61.0 

11  Total/Ave.  96  75  78  61.0 

11  Block  7/16  96  75  78  61.0 

THIRD  FLOOR  7/12  92  78  78  61.8 

12  Total/Ave.  92  78  78  61.8 

12  Block  7/12  92  78  78  61.8 

THIRD  FLOOR  9/15  89  75  78  61.7 

13  Total/Ave.  89  75  78  61.7 

13  Block  9/15  89  75  78  61.7 

THIRD  FLOOR  7/16  96  75  78  62.0 

14  Total/Ave.  96  75  78  62.0 

14  Block  7/16  96  75  78  62.0 

THIRD  FLOOR  7/16  96  75  78  62.0 

15  Total/Ave.  96  75  78  62.0 

15  Block  7/16  96  75  78  62.0 

1  Total/Ave.  96  75  78  61.9 

1  Block  7/16  96  75  78  62.2 


Space 


Space 

Space 

Space 

Peak 

QA  Km 

Supp. 

Air 

Sens. 

Lat. 

Tiiw 

Cond.  Dry 

Dry 

Flow 

Load 

Load 

No/Hr 

DB/UB  Bib 

Bulb 

(CfB) 

(BtiAi) 

(Btuh) 

(F)  (F) 

(F) 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

62,320 

7,038 

91 

79  78 

62.2 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

59,683 

7,038 

96 

79  78 

63.5 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

600,059 

94,299 

96 

79  78 

62.4 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,529 

62,320 

7,038 

91 

79  78 

62.2 

3,529 

62,320 

7,038 

8/12 

91 

79  78 

62.2 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,379 

59,683 

7,038 

96 

79  78 

63.5 

3,379 

59,683 

7,038 

8/14 

96 

79  78 

63.5 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

34,669 

600,059 

94,299 

96 

79  78 

62.4 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.4 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

96 

79  78 

62.3 

2,654 

48,802 

7,038 

8/14 

96 

79  78 

62.3 

3,541 

62,110 

7,038 

8/14 

96 

79  78 

62.9 

3,541 

62,110 

7,038 

96 

79  78 

62.9 

3,541 

62,110 

7,038 

8/14 

96 

79  78 

62.9 

3,384 

59,753 

7,038 

8/14 

96 

79  78 

63.5 

3,384 

59,753 

7,038 

96 

79  78 

63.5 

3,384 

59,753 

7,038 

8/14 

96 

79  78 

63.5 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

96 

78  78 

63.6 

3,668 

63,494 

7,038 

8/15 

96 

78  78 

63.6 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.5 

34,669 

600,059 

94,299 

96 

79  78 

62.5 

34,669 

600,059 

94,299 

8/14 

96 

79  78 

62.5 

143,714  2, 

r 502,932 

367,353 

96 

79  78 

62.6 

143,714  2, 

,460,781 

367,353 

8/14 

96 

79  78 

62.8 

Coil 

Coil 

Air 

Flow 

(Cfa) 

2,654 
2,654 
2,654 
3,529 
3,529 
3,529 
3,379 
3,379 
3,379 
3,668 
3,668 
3,668 
34,669 
34,669 
34,669 
2,654 
2,654 
2,654 
3,529 
3,529 
3,529 
3,379 
3,379 
3,379 
3,668 
3,668 
3,668 
34,669 
34,669 
34,669 
2,654 
2,654 
2,654 
3,541 
3,541 
3,541 
3,384 
3,384 
3,384 
3,668 
3,668 
3,668 
34,669 
34,669 
34,669 
143,714  3 
143,714  3, 


Coil 

Sens. 

Load 

(Btuh) 

58,467 

58,467 

58,467 

74,713 

74,713 

74,713 

68,324 

68,324 

68,324 

73,649 

73,649 

73,649 

746,836 

746,836 

746,836 

58,467 

58,467 

58,467 

74,713 

74,713 

74,713 

68,324 

68,324 

68,324 

73,649 

73,649 

73,649 

746,836 

746,836 

746,836 

71,091 

71,091 

71,091 

86,598 

86,598 

86,598 

80,958 

80,958 

80,958 

88,493 

88,493 

88,493 

910,130 

910,130 

910,130 

281,247 

259,253 


Coil 

Lat. 

Load 

(Btuh) 

21,670 

21,670 

21,670 

23,641 

23,641 

23,641 

21,670 

21,670 

21,670 

19,662 

19,662 

19,662 

280,776 

280,776 

280,776 

21,670 

21,670 

21,670 

23,641 

23,641 

23,641 

21,670 

21,670 

21,670 

19,662 

19,662 

19,662 

280,776 

280,776 

280,776 

21,670 

21,670 

21,670 

21,670 

21,670 

21,670 

21,670 

21,670 

21,670 

19,662 

19,662 

19,662 

280,776 

280,776 

280,776 
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BUILDING  AREAS 


Floor 

Total 

Exposed 

Nunber  of 

Area/Di^l 

Floor 

Partition 

Floor 

Stcylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Nunber 

Description 

Fir 

Ra 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

1  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

2 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

2  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

3 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

3  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

4 

FIRST  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

4  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

5 

FIRST  FLOOR 

1 

1 

46,225 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

5  Total/Ave. 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

6 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

6  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

7 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

7  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

8 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

8  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

9 

SECOND  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

Zone 

9  Total/Ave. 

3,450 

0 

0 

0 

0 

0 

515 

15 

2,915 

^10 

SECOND  FLOOR 

1 

1 

46,2^ 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

m 

10  Total/Ave. 

46,225 

0 

0 

0 

0 

0 

0 

0 

0 

^  11 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

11  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

12 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

12  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

13 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

13  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

14 

THIRD  FLOOR 

1 

1 

3,450 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

Zone 

14  Total/Ave. 

3,450 

0 

0 

0 

0 

3,450 

515 

15 

2,915 

15 

THIRD  FLOOR 

1 

1 

46,225 

46,225 

0 

0 

0 

0 

46,225 

0 

0 

0 

Zone 

15  Total/Ave. 

46,225 

0 

0 

0 

0 

46,225 

0 

0 

0 

System 

1  Total/Ave. 

180,075 

0 

0 

0 

0 

60,025 

6,174 

15 

34,986 

BUI iding 

180,075 

0 

0 

0 

0 

60,025 

6,174 

15 

34,986 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 


Trane  Air  Conditioning  Econonict 
By:  CARTER  A  BURGESS,  INC. 


M  0 


N  T  H  L  Y 


ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

(kU) 

(Thera) 

(1000  Gl) 

(ThiWhr) 

Jan 

213,436 

449 

1,197 

89 

7 

Feb 

186,586 

422 

1,060 

74 

7 

March 

225,585 

463 

299 

132 

4 

April 

232,368 

485 

15 

194 

1 

May 

253,165 

500 

0 

259 

0 

June 

249,870 

509 

0 

291 

0 

July 

263,564 

518 

0 

341 

0 

Aug 

264,627 

525 

0 

346 

0 

Sept 

250,412 

512 

0 

288 

0 

Oct 

235,338 

482 

183 

175 

3 

Nov 

221,779 

469 

307 

132 

3 

Dec 

217,370 

455 

830 

88 

6 

Total 

2,814,098 

525 

3,890 

2,407 

7 

Building  Energy  Consunption 
Source  Energy  Consumption 


55,496  (Btu/Sq  Ft/Year) 
162,299  (Btu/Sq  Ft/Year) 


Floor  Area  « 


180,075  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip 

Nua  Code 

«Jan 

0  LIGHTS 

ELEC 

47282 

PK 

138-7 

1  NISC  LO 

ELEC 

0 

PK 

0.0 

2  MISC  LO 

GAS 

0 

PK 

0.0 

3  NISC  LO 

OIL 

0 

PK 

0.0 

4  NISC  LO 

P  STEAM 

0 

PK 

0.0 

NISC  LD 

m  P  H0TH20 

0 

^  PK 

0.0 

6  MISC  LO 

P  CHILL 

0 

PK 

0.0 

1  EQ1001S 

ELEC 

15363 

PK 

51.6 

1  EQ5100 

ELEC 

7226 

PK 

33.3 

1  EQ5100 

WATER 

89 

PK 

0.4 

1  EQ5001 

ELEC 

20035 

PK 

49.7 

1  EQ5010 

ELEC 

10017 

PK 

24.9 

^  EQ5300 

Monthly  Consiinption 


Feb 

Mar 

Apr 

Nay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

42707 

47282 

45757 

47282 

45757 

47282 

47282 

45757 

47282 

45757 

47282 

138.7 

138.7 

138-7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

138.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2-STG  CTV  <555  TONS 

13068 

20680 

28155 

37187 

40590 

47308 

48371 

41132 

25077 

20418 

15338 

53.8 

65.4 

87.6 

102.5 

118.8 

140.1 

149.3 

137.3 

84.9 

71.5 

57.0 

COOLING  TOWER 

44 

12387 

15983 

17548 

16982 

17548 

17548 

16982 

16216 

14651 

8258 

3.8 

33.3 

33.3 

33.3 

33.3 

33.3 

33.3 

33.3 

33.3 

33.3 

33.3 

COOLING  TOUER 

74 

132 

194 

259 

291 

341 

346 

288 

175 

132 

88 

0.4 

0.5 

0.7 

0.8 

0.9 

1.1 

1.1 

1.1 

0.7 

0.6 

0.4 

CHILLED  WATER  PUNP  C.V. 

18096 

22719 

23862 

26199 

25354 

26199 

26199 

25354 

24210 

21874 

21576 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

CONDENSER  WATER  PUNP 

C.V. 

9048 

11360 

11931 

13099 

12677 

13099 

13099 

12677 

12105 

10937 

10788 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

CONTROL  PANEL  &  INTERLOCK 


Total 


556,711 

138.7 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


352,684 

149.3 


161,375 

33.3 


2,407 

1.1 


281,676 

49.7 


140,838 

24.9 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  3 


Trane  Air  Conditioning  Econoaics 
By:  CARTER  I  BURGESS,  INC. 


ELEC 

403 

364 

457 

480 

527 

510 

527 

527 

510 

487 

440 

434 

5,666 

PK 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

EQ4003 

FC  CENTRIF. 

.  FAN  C.V 

ELEC 

107777 

97349 

107949 

105689 

111322 

108000 

111600 

111600 

108000 

108465 

104950 

108038 

1,290,740 

PIC 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

150.0 

EQ4003 

FC  CEMTRIFe 

FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EQ2001 

GAS 

FIRE  TUBE  HOT  UATER 

GAS 

1197 

1060 

299 

15 

0 

0 

0 

0 

0 

183 

307 

830 

3,890 

PK 

7.1 

6.6 

3.7 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

3.1 

5.8 

7.1 

EQ5020 

HEAT 

UATER 

CIRC.  PIMP  C.V. 

ELEC 

4683 

5190 

2416 

447 

0 

0 

0 

0 

0 

1312 

2416 

4966 

21,431 

PK 

14.9 

14.9 

14.9 

14.9 

0.0 

0.0 

0.0 

0.0 

0.0 

14.9 

14.9 

14.9 

14.9 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

493 

547 

255 

47 

0 

0 

0 

0 

0 

138 

255 

523 

2,258 

PK 

1.6 

1.6 

1.6 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

1.6 

1.6 

1.6 

EQ5307 

BOILER  CONTROLS 

ELEC 

157 

174 

81 

15 

0 

0 

0 

0 

0 

44 

81 

167 

718 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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Trane  Air  Conditionfn9  Econonics 
By:  CARTER  A  BURGESS,  INC. 

UTILITY  PEAR  CHECRSUMS  -  ALTERNATIVE  3 


V  600 
PAGE  27 


U  T 


L  I  T  Y 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  524.7  (kU) 

Yearly  Time  of  Peak  15  (hr)  8  (mo) 


Hour  15  Month  8 


Ecp.  Utility  Parent 
Ref.  Equipment  Deiaand  Of  Tot 
Hum.  Code  Name  Equipment  Description  (kU)  (X) 


Cooling  Equipment 

1  EQ1001S  2-STG  CTV  <555  TONS  236.0  44.98 
Sii>  Total  236.0  44.98 
Sub  Total  0.0  0.00 
Air  Moving  Equipment 


1 


Siib  Total 


^ Total 
seel  laneous 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


150.0  28.59 

150.0  28.59 

0.0  0.00 


138.7  26.43 

0.0  0.00 
0.0  0.00 
138.7  26.43 


Grand  Total 


524.7  100.00 


CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 

PROJECT  NO:  91 10991 2F 

PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 

ESTIMATOR:  S.P.  CLARK 

SUBMITTAL  35.0% 

DATE:  26-OCI-93 

ECO  NO/  BUILDING:  IV.  D.  1)  /  BLDG  1350 

CHECKED  BY:  DJY 

TASK  DESCRIPTION 


QUANTITY 


NO/UN  UNIT  ImH  UN 


LABOR 


UNPRICE 


34383.00 


CONTENGENCY 


OVERHEAD  &  PROFIT 


TOTAL 


10.00% 


10.00% 


COST 


0.00 

0.00 

34383.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


MATERIALS 


UN  PRICE  1  I  COST 


139000.00 


139,000 


TOTAL 

COST 


0 

173383 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


17.338 1 


JOBNUMCE.WK1 
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26-Oct-93 


Carter  >  Burgess 


Consultants  in  Engineering,  Architecture, 
Planning  and  the  Environment 


TELEPHONE  REPORT 


PROJECT: 

Ft.  Sam  Houston  EEAP 

PROJECT  NO:  91109912F 

FROM: 

Glen 

WITH:  Carrier 

DATE:  10/11/93 

TO: 

Scott  Clark 

WITH:  Carter  &  Burgess 

TIME:  4:30  pm 

PHONE  NO.: 

735-6038 

The  following  is  our  understanding  of  the  subject  matter  covered  in  this  conversation.  If  this  differs  from  your 
understanding,  please  notify  us  within  (5)  working  days. 


The  efficiency  data  for  the  carrier  chiller,  model  number  19DK7894CP,  in  Bldg  1350  is  as 
follows: 


A.  Date  installed  1986,  460V/3^/421  FLA/302  KW  438  tons  at  70  GPM  chilled  water  and 
56°  F  ENT/42°F  LVG,  2-pass  condenser  with  1314  GPM  at  85°  F  ENT/94.6°F  LVG. 


.690  KW/ton  (new 

derate  at  0.5%/year  or  .715  KW/ton 


REPORTED  BY:  Scott  P.  Clark 


SPC/rer 

91109912.T2 


Correspondence 


Girter  &  Burgess,  Inc.  3880  Hulei^  Fort  Worth,  Texos  76107-7254 

Moiling  address:  PO  Box  985006  Fort  Worth,  Texos  76185-5006  (817)  735-6000  Metro  429-0170  Fox  (817)  735-6148 


A.  V  '  ^  W 


^  uui/ ouo 


TMNE 


Ft  y^ofth  0ffic9 

Oatias  Distrkt 
The  Trme  Company 


6320  Airport  Freevyay 
Ft  Wdr^TX  76117 
TEL  817638  1300 
FAX  817  631  8135 


hts>^  \3S^ 


JmrYGrmy 
District  Manager 

Commewiat  Saias 


FAX  TRANSMITTAL  COVER  SHEET 


m  *ScAV  (LU*/W 


FROM;  Scott  Wcnaas 


FAX  NUMBER: 


PATE;  Qcj" 


EAX  NUMBER; 


»Q.  OF  PAGES: 


817<831-8135 


ONCXUDING  COVER  SHEET) 


NOTE: 


<vvs 


e  .554 

43?  4-«>.s  0  .SSO  w]4wv 


IF  YOU  DO  NOT  RECEIVE  ALL  PAGES  OR  HAVE  ANY  QUESTIONS  REGARDING  THIS  FAX 

PLEASE  CALL  ME  AT  S174OS-1305 
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TRANE  CENTRAVAC  SELECTION  PROGRAM  Rev  Level  55014 


-  PROJECT 
LOCATION 


BLDG.  OWNER 
PROGRAM  USER 
])C1ENTS 
[CHINE 


FORT  SAM  HOUSTON 
SAN  ANTONIO,  TEXAS 

SCOTT  WENAAS 

SCOTT  CLARK  >  CARTER  &  BURGESS 
CVHE  TECU  28 


ijLl  OOX/  000 

Version  13.09 
Thu  Oct  21,  1993 


TECU  28 


*****  INPUT  CONDITIONS  **************************************************** 


DESIGN  DUTY  438 

EXITING  EVAP  TEMP  42 

EVAP  FLOW  RATE 

ENTERING  EVAP  TEMP  56 

EVAPORATOR  PASSES  2 

FLUID  TYPE  WATER 

FLUID  %  0 

VOLTAGE  460 

FREQUENCY  60 

REFRIGERANT  123 


ENTERING  COND  TEMP  85 

COND  FLOW  RATE  1314 

EXITING  COND  TEMP 

CONDENSER  PASSES  2 

FLUID  TYPE  WATER 

FLUID  %  0 


XvU- 


*****  OUTPUT  DATA  ********************************************************* 
NOTE  -  PERFORMANCE  CERTIFIED  IN  ACCORDANCE  WITH  ARI  STANDARD  550-92 
NOTE  -  SOUND  PRESSURE  MEASURED  IN  ACCORDANCE  WITH  ARI  STANDARD  575-87. 


%LOAD 

DESIGN  DUTY 
POWER  CONSUMED 
KW  PER  DESIGN  DUTY 


::lv 


CT  EVAP  TEMP 
EVAP  FLOW  RATE 
ENTERING  EVAP  TEMP 
EVAP  PD  (NON-MAR) 
EVAP  PD  (MARINE) 
EVAP  FOULING  FACTOR 
FLUID  TYPE  AND  % 


TONS 

KW 


F 

6PM 

F 

FEET 

FEET 


100% 

438 

254 

0.580 

0.589 

42.00 
750.9 
56.00 
13.12 
13.48 
0.00025 
WATER  0 


75% 

50% 

25% 

329 

219 

110 

186 

129 

78 

0.566 

0.589 

0.712 

42.00 

42.00 

42.00 

ENTERING  COND  TEMP 
COND  FLOW  RATE 
EXIT  COND  TEMP 
COND  PD  (NON-MAR) 

COND  PD  (MARINE) 

COND  FOULING  FACTOR 
FLUID  TYPE  AND  % 

MAX  LRA  AT  MOTOR  KW 
RLA  AT  MOTOR  KW 
RLA  AT  SELECTION  KW 

MAXIMUM  SOUND  PRESSURE 
REFRIGERANT  CHARGE 
SHIP  WT.  (W/NMAR  WB.) 
OPER  WT.  (W/NMAR  WB.) 


78.75  72.50  66.25 


^■l-CVHE 

e^-TECU 

cdtm-TECU 


nton-500 

evth-28 

cdth-28 


F 

GPM 

F 

FEET 

FEET 


AMPS 
AMPS 
AMPS 

dBA 
LBS 
LBS 
LBS 

volt-460 

evsz-050L 

cdsz-050L 


85.00 
1314.0 
94.37 
34.06 
35.20 
0.00025 
WATER  0 

2363 

409 

362 

79 

1000 

17074 

19688 

hrtz-60 

evbs-500 

cdbs-500 

158 


type-SNGL 

evwp-2 

cdwp-2 


cpkw-287 

orsz-560 

cdty-STD 


cpim-228 

refg-123 


t^UUO/UOO 


modl-CVHE 

nton-500 

volt-460 

hrtz-60 

type- 

SNGL 

cpkw-287 

cpim-228 

evtm-TECU 

evth-28 

evsz-050L 

evbs-500  evwp- 

2 

orsz-560 

refg-123 

cdtm-TECU 

cdth-28 

cdsz-050L 

cdbs-500  cdwp-2 

cdty-STD 

PERCENT 

TONS 

EX  EVAP  ENT 

EVAP  ENT 

COND  EX 

COND 

KW 

KW/TON 

^  100 

438 

42.0 

56.0 

85.0 

94.4 

254 

0.580 

90 

394 

42.0 

54.6 

82.5 

90.9 

221 

0.561 

80 

350 

42.0 

53.2 

80.0 

87.4 

197 

0.562 

70 

307 

42.0 

51.8 

77.5 

84.0 

174 

0.568 

60 

263 

42.0 

50.4 

75.0 

80.6 

151 

0.575 

50 

219 

42.0 

49.0 

72.5 

77.2 

129 

0.589 

40 

175 

42.0 

47.6 

70.0 

73.8 

109 

0.622 

30 

131 

42.0 

46.2 

67.5 

70.4 

89 

0.677 

20 

88 

42.0 

44.8 

65.0 

67.0 

68 

0.776 

15 

66 

42.0 

44.1 

63.8 

65.3 

58 

0.883 

APLV  VALUE  =  0.589 

PERFORMANCE  TESTS  AT  PART  LOAD  MAY  ONLY  BE  QUOTED  FROM  THE  SELECTION  PROGRAM. 

25%  LOAD  IS  THE  MINIMUM  ARI  550  TEST  POINT . 

Esc- quit 
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U  U  A 


^OU4/U0o 


TRANE  CENTRAVAC  SELECTION  PROGRAM 


Rev  Level  55014 


PROJECT 
LOCATION 
^DG.  OWNER 

Mdgram  user 
Comments 
MACHINE 


PORT  SAM  HOUSTON 
SAN  ANTONIO,  TEXAS 


Version  13.09 
Thu  Oct  21,  1993 


SCOTT  WENAAS 

SCOTT  CLARK  -  CARTER  &  BURGESS 
CVHE  TECU  28 


TECU  28 


INPUT  CONDITIONS  ****'^*^'^****^*****^f*'fc****^tA**’******************’****^ 


DESIGN  DUTY 
EXITING  EVAP  TEMP 
EVAP  FLOW  RATE 
ENTERING  EVAP  TEMP 
EVAPORATOR  PASSES 
FLUID  TYPE 
FLUID  % 

VOLTAGE 

FREQUENCY 

REFRIGERANT 

*****  OUTPUT  DATA  * 


WATER 


ENTERING  COND  TEMP 
COND  PLOW  RATE 
exiting  COND  TEMP 
CONDENSER  PASSES 
FLUID  TYPE 
FLUID  % 


85 

1314 


WATER 


XOe-l-  Va>vc  IXj 


%LOAD 

DESIGN  DUTY 
POWER  CONSUMED 
i^PER  DESIGN  DUTY 

EXIT  EVAP  TEMP 
EVAP  FLOW  RATE 
ENTERING  EVAP  TEMP 
EVAP  PD  (NON-MAR) 
EVAP  PD  (MARINE) 
EVAP  FOULING  FACTOR 
FLUID  TYPE  AND  % 


MEASURED 

IN  ACCORDANCE 

WITH  ARI 

STANDARD  575-87 

m 

100% 

75% 

50% 

25% 

TONS 

438 

329 

219 

110 

KW 

234 

175 

123 

74 

0.534 

0.555 

0.533 

0.562 

0.676 

F 

42.00 

42.00 

42.00 

42.00 

GPM 

750.9 

F 

56.00 

FEET 

6.63 

FEET 

6.74 

0.00025 
WATER  0 


ENTERING  COND  TEMP 

F 

85.00 

COND  FLOW  RATE 

GPM 

1314.0 

EXIT  COND  TEMP 

F 

94.28 

COND  PD  (NON-MAR) 

FEET 

15.25 

COND  PD  (MARINE) 

FEET 

15.71 

COND  FOULING  FACTOR 

0.00025 

FLUID  TYPE  AND  % 

WATER  0 

MAX  LRA  AT  MOTOR  KW 

AMPS 

3336 

RLA  AT  MOTOR  KW 

AMPS 

449 

RLA  AT  SELECTION  KW 

AMPS 

325 

MAXIMUM  SOUND  PRESSURE  dBA 

82 

REFRIGERANT  CHARGE 

LBS 

1450 

SHIP  WT.  (W/NMAR  WB.) 

LBS 

24204 

WT.  (W/NMAR  WB.) 

LBS 

28175 

modi -CVHE  nton-560 

volt-460 

hrtz-60 

evtm-TECU  evth-28 

evsz-080L 

evbs-7^ 

cdtm-TECU  cdth-28 

cdsz-080L 

cdbs-8TO 

78.75  72.50  66.25 


type-SNGL  cpkw-323  cpiin-230 
evwp-2  orsz-500  refg-123 
cdwp-2  cdty-STD 


nodl-CVHE  nton-560 
'  evtm-TECU  evth-28 
cdtm-TECU  cdth-28 

PERCENT  TONS 

100  438 

90  394 

80  350 

70  307 

60  263 

50  219 

40  175 

30  131 

20  88 

15  66 


volt-460  hrtz-60 
ev6z-080L  evbs-710 
cdsz-080L  cdbs-800 


EVAP 

ENT  EVAP  ENT 

42.0 

56.0 

42.0 

54.6 

42.0 

53.2 

42.0 

51.8 

42.0 

50.4 

42.0 

49.0 

42.0 

47.6 

42.0 

46.2 

42.0 

44.8 

42.0 

44.1 

type-SNGL  cpkw-323 
evwp-2  orsz-500 
cdwp-2  cdty-STD 


COND 

EX  COND 

KW 

85.0 

94.3 

234 

82.5 

90.8 

209 

80.0 

87.4 

185 

77.5 

84.0 

163 

75.0 

80.6 

143 

72.5 

77.2 

123 

70.0 

73.8 

104 

67.5 

70.4 

84 

65.0 

67.0 

65 

63.8 

65.3 

55 

cpiia-230 

refg-123 


KW/TON 

0.534 

0.530 

0.528 

0.532 

0.544 

0.562 

0.594 

0.639 

0.742 

0.837 


APLV  VALUE  =  0.555 


performance  TESTS  AT  PART  LOAD  HAY  ONLY  BE  QUOTED  FROM  THE 

25%  LOAD  IS  THE  MINIMUM  ARI  550  TEST  POINT 

Esc-quit 


SELECTION  PROGRAM. 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON _ REGION  NO.  3  PROJECT  NO.  91109912F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR - 1994 - 

DISCRETE  PORTION  NAME:  BUILDING  1350  -  ECO  IV.  D.  1)  -  REPLACE  CHILLER  W/  HIGHER  EFF/CFC  FRFP  CHII I FF 
ANALYSIS  DATE:  NOVEMBER  1. 1993  ECONOMIC  LIFE~  '  20  PREPARER  S.  P.  CLARK - 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+ 1 B+ 1 Q 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$208,060 

$11.443 

$12,484 

$231.987 


$0 

$0 


$231,987 


2.  ENERGY  SAVINGS  f+VCOSTf-l: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  'NOVEMBERS  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

432.6 

$4,564 

14.65 

$66,862 

B.  DIST 

$0 

17.70 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

$3.31 

0.00 

$0 

20.60 

$0 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

I.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$3,520 

13.59 

$47,837 

N.  TOTAL 

432.6 

$8,084 

$114,698 

3.  NON  ENERGY  SAVINGS  (-f)  OR  COST  /-I: 

A  ANNUAL  RECURRING  (+/-)  $0 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3AX3A1) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAViNGS(+) 

C0ST(-)(1) 

YEAR  OF 
OCCUR.(2) 

DISCOUNT 
FACTOR  (3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.65 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

Chiller 

$231,987 

15 

0.56 

$129,913 

P- 

TOTAL 

$231,987 

$129,913 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $129.913 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $129,913 

4.  SIMPLE  PAYBACK  lG/f2N3+3A-t-f3BDl /ECONOMIC  LIFBV  11.8  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3Q:  $244,611 

6.  SAVINGS  TO  INVESTMENT  RATIO  (S\R)  5/1 G:  i.QS 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRRI:  4.3% 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO’s^  -  Bim.DING  NO.  1.^50 

ECO  NO:  Vn  D.  &  IX  C  D. 

ECO  NAME:  Improve  lighting  eMciency. 

SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ 23.724 

KWH/yr 

Demand  Savings: 

_ 66.98 

KW/yr 

Gas  Savings: 

_ n/a 

MCF/yr 

Cost  Savings: 

S  2.783 

/yr 

Implementation  Cost: 

I _ 2J22 _ 

Simple  Payback: 

_ 3.3 

Years 

Savings  to  Investment:  _ 3.45 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
system  to  improve  efficiency  while  maintaining  or  increasing  lighting  levels.  The  existing 
lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON 

191 

1-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect  ballasts. 

4 

2-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect,  ballasts. 

24 

4-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect  ballasts. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Detnand  Savings  -  66.98Jnri(— )x$7^jnF+66.98Jnyjc(-i-)x$6^jnr 

12  12 

-  $446J3fyr 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate  and  Lighting  Implementation  Cost  located  in  Appendix 
E) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECEP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Sumary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\0UT\1350\BL01350A.UBR 
kJate:  10/16/1993 


Lighting  Annual  : 
Lighting  Capacity  ; 
Annual  Cooling  Effect  : 
Annual  Heating  Effect  : 
Total  Surveyed  Floor  Area: 
Percent  Survey  Completed  : 
Lighting  Pouer  Density  : 

39444 

9.281 

55072 

5635 

12052 

1205200 

0.770 

kUh 

kU 

kUh 

kUh 

SqFt 

X 

U/sqft 

Costs  Initial  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  8188  41162 

AVLCC  %  602  3029 

6834 

503 

58464 

4302 

-967 

-71 

113681 

8365 

I  Lighting  Level  Cooparison  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1350\BLD1350A.LLR 
ate:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SOEV 

MAX  Room 

MIN  Room 

Calculated 

30.9 

4.9 

15.0 

8.15 

4-serving 

4-serving 

4-serving 

7-kitchen 

Measured 

30.7 

0.0 

17.4 

9-67 

9-office 

Required 

75.0 

10.0 

40.9 

19.70 

2-stor 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  •  Req. 

8.1 

-45.1 

-25.9 

20.76 

1-dining 

7-kitchen 

Meas  -  Req. 

1A.6 

-44.3 

-23-5 

20.08 

2-stor 

4 -serving 

Lighting  System  Survey  Suimary 
One  Page  for  Each  Defined  System 


,*>ject:  FT  SAM  HOUSTON  EEAP 

k  File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1350\BLD1350A.LSR 
ioate:  10/16/1993 


System  Nunber: 


Descrip:  1  lamp  1x4  lay- in 


Rooms  Served: 

Floor  Area: 
Possible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 


Annual  kWh 
Annual  kWh 
Annual  kWh 


Op  Hours/Year; 

4250  Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

92.7  Months 

Power  Density: 

0.219  Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

63 

63 

63.0 

Working 

63 

63 

63.0 

Capacity 

63 

63 

63.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  9137 

1822 

12829 

-215 

25844 

AVLCC  »  672 

134 

944 

-16 

1902 

System  Number: 


Descrip:  2x4  lay-in  w/acrylic 


l^^ms  Served: 

loor  Area: 
possible  kW: 
Working  kW: 
Capacity  kW: 
Lighting: 
Heating: 
Cooling: 


Annual  kWh 
Annual  kWh 
Annual  kWh 


Op  Hours/ Year: 

4250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

92.7 

Months 

Power  Density: 

0.039 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

4 

8 

4.0 

Working 

4 

8 

4.0 

Capacity 

4 

8 

4.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  1114 

146  1564 

-26 

2962 

AVLCC  $  82 

11  115 

-2 

218 
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System  Nurber; 


3 


Descrip:  cove 


Rooms  Served: 

2 

Floor  Area: 

6496 

SqFt 

Possible  kU: 

4.186 

.^^nrking  kU: 

4.186 

^Macitv  kU: 

4.186 

Lighting: 

17789 

Annual  kWh 

Heating: 

2541 

Annual  kWh 

Cooling: 

25115 

Annual  kWh 

Op  Hours/Year: 

4250 

Annual  Hrs 

Re  lamp  Method: 

Spot 

Relamp  Time  : 

92.7 

Months 

Power  Density: 

0.644 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

128 

128 

128.0 

Working 

128 

128 

128.0 

Capacity 

128 

128 

128.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Naint 

.  Cooling 

Heating 

Total 

PVICC  $  18564 

3587  26732 

-436 

52929 

AVLCC  i  1366 

264  1967 

-32 

3895 

System  Number:  4  Descrip:  4  lamp  2x4  lay- in  u/  acryli 


Rooms  Served: 

4 

=SS===SSSJ 

Floor  Area: 

2640 

SqFt 

Possible  kW: 

2.784 

Working  kW: 

2.784 

Capacity  kW: 

2.784 

Lighting: 

11832 

Annual  kWh 

Heating: 

1690 

Annual  kWh 

Cooling: 

16368 

Annual  kWh 

Op  Hours/Year: 

4250 

Annual  Hrs 

Relamp  Method: 

Time  : 

Months 

Density: 

1.055 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

24 

96 

24.0 

Working 

24 

96 

24.0 

Capacity 

24 

96 

24.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  t  12347 
AVLCC  S  909 

1279  17338 

94  1276 

-290 

-21 

31946 

2351 

tl  H 


Project:  FT  SAM  HOUSTON  EEAP 


I  Whole  Building  Sunnary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

/  i  I e:  H:\JOB\911 099\1 2F\ELECT\FLEX\OUT\1350\BLD 1350B .UBR 
ate:  10/16/1993 


Lighting  Annual 

63168 

kWh 

Lighting  Capacity 

14.863 

kW 

Annual  Cooling  Effect 

88205 

kWh 

Annual  Heating  Effect 

9024 

kWh 

Total  Surveyed  Floor  Area 

12052 

SqFt 

Percent  Survey  Completed 

1205200 

X 

Lighting  Power  Density 

1.233 

W/sqft 

Costs  Initial  Energy  Naint. 

Cooling 

Heating 

PVLCC  S  0  65920  10760 

93640 

-1548 

AVLCC  t  0  4850  792 

6890 

-114 

Total 


168771 

12418 
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Lighting  Systen  Surv^  Sumary 
One  Page  for  Each  Defined  Systen 


tect:  FT  SAH  HOUSTON  EEAP 

)  i I e :  H:\JOB\911 099\1 2F\ELECT\FLEX\0UT\1 350\BLD 1350B . LSR 
jate:  10/16/1993 


System  Ninber: 

1 

Descrip: 

1  lamp  1x4  lay 

-in 

Rooms  Served: 

8 

Floor  Area: 

9412 

SqFt 

Possible  kU: 

3.087 

Working  kU: 

2.891 

Capacity  kU: 

3.087 

Lighting: 

13120 

Annual  kWh 

Heating: 

1874 

Annual  kWh 

Cooling: 

18150 

Annual  kWh 

Op  Hours/Year: 

4250 

Annual  Hrs 

Relanp  Method: 

Spot 

Relamp  Tine  : 

92.7 

Months 

Power  Density: 

0.307 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

63 

63 

63.0 

Working 

63 

59 

59.0 

Capacity 

63 

63 

63.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

4 

4.0 

Costs  Energy 

Naint 

;.  Cooling 

Heating 

Total 

PVLCC  $  13691 

2696  19224 

-322 

35291 

AVLCC  %  1007 

198  1415 

-24 

2597 

System  Ninber:  2 


Descrip:  2x4  lay-in  w/acrylic 


^j^is  Served: 

2 

^^■Loor  Area: 

6496 

SqFt 

^PRssible  kU: 

0.384 

Working  kW: 

0.384 

Capacity  kU: 

0.384 

Lighting: 

1632 

Annual  kWh 

Heating: 

233 

Annual  kWh 

Cooling: 

2258 

Annual  kWh 

Op  Hours/Year: 

4250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

92.7 

Months 

Power  Density: 

0.059 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

4 

8 

4.0 

Working 

4 

8 

4.0 

Capacity 

4 

8 

4.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  1703 
AVLCC  $  125 

239  2391 

18  176 

-40 

-3 

4294 

316 
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Descrip:  cove 


Systen  Nuiber:  3 


Rooms  Served: 

2 

Floor  Area; 

6496 

SqFt 

Possible  kU: 

6.7B4 

^^nrking  kU: 

6.784 

^Bacity  kU: 

6.784 

Lishting: 

28832 

Annual  kWh 

Heating: 

4119 

Annual  kWh 

Cooling: 

40706 

Amual  kWh 

Op  Hours/Year: 

4250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relanp  Time  : 

92.7 

Months 

Power  Density: 

1.044 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

128 

128 

128.0 

Working 

128 

128 

128.0 

Capacity 

128 

128 

128.0 

Disconnected 

0 

0 

0.0 

Broken/Bumed 

0 

0 

0.0 

Costs  Energy 

Maint 

;.  Cooling 

Heating 

Total 

PVLCC  $  30088 

5430  43328 

-707 

78139 

AVLCC  $  2214 

400  3188 

-52 

5750 

System  Number: 

4 

Descrip: 

Rooms  Served: 

4 

Floor  Area: 

2640 

SqFt 

Possible  kW: 

4.608 

Working  kW: 

4.608 

Capacity  kW: 

4.608 

Lighting: 

19584 

Annual 

kWh 

Heating: 

2798 

Annual 

kWh 

Cooling: 

27092 

Annual 

kWh 

Op  Hours/Year: 

4250 

Annual 

Hrs 

Relamp  Method: 

Spot 

TiMe  : 

92.7 

Months 

Density: 

1.745 

Watts/SqFt 

Descrip:  4  lamp  2x4  lay- in  w/  acrylic 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

24 

96 

24.0 

Working 

24 

96 

24.0 

Capacity 

24 

96 

24.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  %  20437 

2394 

28697 

-480 

51048 

AVLCC  t  1504 

176 

2112 

-35 

3756 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACIUTIES  EEAP _ FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  1 350  -  ECO  VII D.  &  IX  C..  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1  ■  1 993  ECONOMIC  LIFE  15  PREPARER  S.  P  CL^ - 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$8,188 

$450 

$491 

$9,130 

$0 

$0 

$9,130 


2.  ENERGY  SAVINGS  i+)/COSJ(-) : 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4. 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

.$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR{4) 

SAVINGS(^ 

A  ELEC 

$10.55 

80.97 

$854 

11.77 

$10,054 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

113.1 

$1,193 

11.12 

$13,268 

M.  DEMAND 

SAVINGS 

$447 

11.12 

$4,965 

N.  TOTAL 

194.07 

$2,494 

$28,288 

3.  NON  ENERGY  SAVINGS  (■>•)  OR  COST  1-1: 

A  ANNUAL  RECURRING  (+/-)  $289 

1 .  DISCOUNT  FACTOR  (TABLE  A)  1 1  1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1)  $3  208 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(-t>) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 
FACTOR  (3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.69 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.66 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

o. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $3,208 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $3,208 

4.  SIMPLE  PAYBACK  1G/f2N3+3A-l-f3Bp1 /ECONOMIC  LIFE)):  _ 3.3  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C^:  $31,496 

6.  SAVINGS  TO  INVESTMENT  RATIO  fSIRI  5/1 G:  3.45 

7.  ADXISTED  INTERNAL  RATE  OF  RETURN  fAIRRI:  13.0% 


Building  1387  is  a  one  stoiy  brick  facility  consisting  of  several  retail  shops.  This  facility 
contains  a  small  kitchen  and  dining  area  which  consists  of  3,700  square  feet 

The  operating  hours  for  this  facility  are  from  10:00  am  to  9:00  pm,  seven  days  per  week. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  tystem  consists  of  DX  split  tystems  with  gas  heating. 

Hot  water  is  provided  to  the  kitchen  by  a  gas  fired  heater.  Dishwashing  is  done  by  hand 
using  a  rinse  sink  with  an  electric  hot  water  booster  heater. 

The  following  ECO’s  are  recommended  for  Building  1387: 


1. 

2. 

3. 

4. 


Vn.  D  -  Reduce  indoor/outdoor  lighting  to  AEI  levels 
IX.  A  -  Replace  incandescent  lanq)s  with  compact  fluorescents 
DC  C  -  Replace  standard  lamps  with  energy  saving  lamps 
DC  D  -  Replace  standard  ballast  with  energy  saving  ballast 


177 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNTIIES  (ECO>s>  -  BUILDING  NO.  1387 

ECO  NO:  Vn  D.  &  DC  A.  C  D. 

ECO  NAME:  Improve  lighting  efQdenty. 

SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ mil 

.  KWH/yr 

Demand  Savings: 

_ 29.9 

KW/yr 

Gas  Savings: 

_ n/a 

MCF/yr 

Cost  Savings: 

i _ 1.022 

/yr 

Implementation  Cost: 

i _ 2392 

Simple  Payback: 

_ 2.5 

Years 

Savings  to  Investment:  _ 4.46 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACTION  1 

2 

1-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect,  ballasts.  | 

20 

2-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect,  ballasts. 

20 

4-Lamp,  4’  Fluor. 

Retrofit  with  T8  lamps  and  elect  ballasts. 

14 

Incandescent 

downlights 

Retrofit  with  compact  fluor.  lamps. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 


Demand  Saving  -  (6^iW»-4.052JnWS0*4j»w.x$7^+(6^-4.052)x8«o.x$6.25 
-  $199.3€^r 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  OuQ)ut  and  Lighting  Implementation  Cost  located  in  i^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EdP  life  Cycle  Cost  Summary) 


178 


—  >. 
a  «  04^ 

i-slb 

<>  ui -i 


i^-So 

c  o  a  u 

<>  X  .J 


C  01  D)M 
0)  3  ^ 
Uim^  0U 
01  O  C  U 
(-  >  lU  ^ 
tL 


C  0» 

0)  3  C 

U 

01  fl  O  U 
U>X-I 
& 


O' 

>-  cu 


^  >•  5 

N  ai>«i*jitf 

U  (0 

0)  o  M 
0)  c  (J 
>  tlJ  c 

o  u 


M  • 

0»4-»  ^ 
C  (0  O  Q£ 

...  M 

>  >  «^  C/} 
OB  C  o  w 
M  oe 


«s«^ 

3-*  4-»  O 

c  a  o  o 

C  >  »-  .J 
< 


C  01 
V  01  3 
O  M-*«| 
X  «  a 


-»  >• 
5  oi 


S  i 


u  « 

01  92  CO 
— *  E  « 
o  (D  aa 

t.  z  ti 

a.  « 


^rvi 

in 

in  •- 

CM-^' 


N-  ^ 

Sro 


N.«>J 

>0 

foin 


O«>0 

N- 

ra'4’ 


in  o 
^  o 
oo 


ooo 

o* 

s 


fV^t 


•M 

•  mm 

o. 

< 

C  Owio 

1 

UJt 

0»  3  « 

1  oo^ 

Ul 

(0  u 

1  oo 

0>  (D  O  O 

1  *.»■  »o 
• 

X 

>  >1-  .J 

o 

Ck. 

1 

1“ 

1 

CO 

mo 

in 

o 

CM 


es 

^CM 


HR 

00  eo 
Kiro 


I 

$ 


Q.  0)  U 

•»-  <0  (0 

U  «  01 

8  »“ 


•I 


*-i  w 
O  X 

g2 


U 

gi 


•-  CO 
CO  M 

ss 


cooo 

mm 

S3 

CD  CD 


179 


I  Whole  Building  Simmary  Report  | 


P'^oject;  FT  SAM  HOUSTON  EEAP 

"ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\138ABLD1387A.WBR 
^ate:  10/16/1993 


Lighting  Annual 

13170 

kWh 

Lighting  Capacity 

4.052 

kU 

Annual  Cooling  Effect 

18073 

kUh 

Annual  Heating  Effect 

1881 

kWh 

Total  Surveyed  Floor  Area 

3666 

SqFt 

Percent  Survey  Completed 

366600 

X 

Lighting  Power  Density 

1.105 

W/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  S  2324  14813  2949 

20250 

-323 

40013 

AVLCC  $  171  1090  217 

1490 

-24 

2944 

I  Lighting  Level  Comparison  Report  | 


Project:  FT  SAN  HOUSTON  EEAP 

'ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\138ABLD1387A.LLR 
hate:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

75.7 

14.0 

33.9 

23.73 

6-prep/stor 

l-game 

Measured 

51.3 

8.5 

26.9 

17.10 

4-kitchen 

1-game 

Required 

75.0 

20.0 

54.2 

24.78 

2-dining 

l-game 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

25.7 

-55.0 

-20.3 

28.59 

6-prep/stor 

2*dining 

Meas  •  Req. 

-11.5 

-44.6 

-27.3 

13.20 

l-game 

5-kitchen 

•ns  Served: 
floor  Area: 
ssfble  kV: 
Working  kW: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  Time  : 
Power  Density: 

Equipment  F 

Possible 

Working 

Capacity 

Disconnected 

Broken/Burned 


Energy 


648  SqFt 
0.048 
0.048 
0.048 

156  Annual  kWh 
22  Annual  kWh 
219  Annual  kWh 
3250  Annual  Hrs 
Spot 

49.8  Months 
0.074  Watts/SqFt 


Fixtures 


Ballasts 


Cooling  Heating 


PVLCC  S 
AVLCC  $ 
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System  Nuni)er:  3 


Descrip:  decor,  floor,  (pool) 


Rooms  Served: 

1 

Floor  Area: 

648 

SqFt 

Possible  kU: 

0.065 

|[|^*)rking  kU: 

0.065 

^B>acity  kU: 

0.065 

Lighting: 

213 

Annual 

kUh 

Heating: 

30 

Annual 

kUh 

Cooling: 

298 

Annual 

kWh 

Op  Hours/Year: 

3250 

Annual 

Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

110.7 

Months 

Power  Density: 

0.101 

Uatts/SqFt 

Equipment 


Fixtures 


Lamps 


Ballasts 


Possible 

2 

2 

2.0 

Working 

2 

2 

2.0 

Capacity 

2 

2 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  239 

51  339 

-5 

735 

AVLCC  $  18 

4  25 

-0 

54 

System  Nunber: 

4 

Descrip:  PL  dounlight 

Rooms  Served: 

1 

Floor  Area: 

1696 

SqFt 

Possible  kU: 

0.264 

Working  kW: 

0.264 

Capacity  kW: 

0.264 

Lighting: 

858 

Annual  kWh 

Heating: 

123 

Annual  kWh 

Cooling: 

1176 

Annual  kWh 

Op  Hours/Year: 

3250 

Annual  Hrs 

P^iamp  Method: 

Spot 

Time 

49.8 

Months 

Density: 

0.156 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

11 

11 

11.0 

Working 

11 

11 

11.0 

Capacity 

11 

11 

11.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $ 
AVLCC  % 


965 

71 


1000 

74 


1316 

97 


-21 

-2 


3459 

255 


Systcai  Nunber:  5 


Descrip:  track  h/  27u  DL 


Rooms  Served: 

1 

Floor  Area: 

1696 

SqFt 

Possible  kU: 

0.027 

^^'^rking  kU: 

0.027 

^Bacitv  kU: 

0.027 

Lighting: 

88 

Annual  kWh 

Heating: 

13 

Annual  kUh 

Cooling: 

123 

Annual  kWh 

Op  Hours/Year: 

3250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

5^.3 

Months 

Power  Density: 

0.016 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

1 

1 

1.0 

Working 

1 

1 

1.0 

Capacity 

1 

1 

1.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  99 

88  140 

-2 

351 

AVLCC  *  r 

6  10 

-0 

26 

System  Nurber: 

6 

Descrip: 

rec.  fluor. 

Rooms  Served: 

3 

Floor  Area: 

1130 

SqFt 

Possible  kU: 

2.320 

Working  kW: 

2.320 

Capacity  kW: 

2.320 

Lighting: 

7540 

Annual  kWh 

Heating: 

1077 

Annual  kWh 

Cooling: 

10333 

Annual  kWh 

Op  Hours/Year: 

3250 

Annual  Hrs 

Relairp  Method: 

Spot 

Time  : 

110.7 

Months 

Density: 

2.053 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

20 

80 

20.0 

Working 

20 

80 

20.0 

Capacity 

20 

80 

20.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs 

Energy 

Maint- 

Cooling  Heating 

Total 

PVLCC 

s 

8480 

812 

11569  -185 

21736 

AVLCC 

$ 

624 

60 

851  -14 

1599 

System  Nimber 


Descrip:  Incan,  decorative 


Rooms  Served:  1 

Floor  Area:  456  SqFt 

Possible  kU:  0.072 


Cooling:  329  Annual  kUh 

Op  Hours/Year:  3250  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  49.8  Months 

Power  Density:  0.158  Watts/SqFt 


Equipment 

Fixtures 

Lamps 

Ballasts 

Possible 

3 

3 

3.0 

Working 

3 

3 

3.0 

Capacity 

3 

3 

3.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy  Maint.  Cooling  Heating  Total 


969 

71 


PVLCC  $  263  273  374 

AVLCC  $  19  20  27 


orklng  kU: 
^clty  kU: 
f  Lighting: 
Heating: 


0.072 

0.072 

234  Annual  kUh 
33  Annual  kUh 
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Room- By- Room  Sunmary  Report 


I  Whole  Building  Sunnary  Report  | 

ssssssssssssssssssssssssssssssssssss 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\138ABLD1387B.WBR 
ate:  10/16/1993 


Lighting  Annual 
Lighting  Capacity 
Annual  Cooling  Effect 
Annual  Keating  Effect 
Total  Surveyed  Floor  Area 
Percent  Survey  Coirpleted 
Lighting  Power  Density 


21268  kWh 
6.544  kU 
29286  kWh 
3038  kWh 
3666  SqFt 
366600  X 
1.785  W/sqft 


Costs 

Initial 

Energy 

Haint. 

Cooling 

Heating 

Total 

PVLCC 

$ 

0 

23920 

4676 

32889 

-521 

60965 

AVLCC 

$ 

0 

1760 

344 

2420 

-38 

4486 

Lighting  System  Survey  Simmary 
One  Page  for  Each  Defined  System 


lect:  FT  SAM  HOUSTON  EEAP 

i  lie:  H:\JOB\911099\12F\ELECT\FLEX\0UT\138ABLD1387B.LSR 
bate:  10/16/1993 


PVLCC  $ 
AVLCC  $ 


System  Nmter: 

2 

Descrip: 

fur face  incan. 

can 

Served: 

1 

^^■loor  Area: 

648 

SqFt 

^Hlssfble  kU: 

0.120 

forking  kW: 

0.120 

Capacity  kU: 

0.120 

Lighting: 

390 

Annual  kWh 

Heating: 

56 

Annual  kWh 

Cooling: 

548 

Annual  kWh 

Op  Hours/Year: 

3250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

3.7 

Months 

Power  Density: 

0.185 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

2 

0.0 

Working 

2 

2 

0.0 

Capacity 

2 

2 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  %  439 

252  623 

-10 

1304 

AVLCC  %  32 

19  46 

-1 

96 

188 


SystM  Niaber; 


3 


Detcrip:  decor,  fluor.  (pool) 


Roons  Served: 

1 

Floor  Area: 

648 

SqFt 

Possible  kU: 

0.106 

.^^rkina  kU: 

0.106 

kU: 

0.106 

Lighting: 

345 

Annual  kWh 

Heating: 

49 

Annual  kWh 

Cooling: 

484 

Annual  kWh 

Op  Nours/Year: 

3250 

Annual  Hrs 

Relainp  Method: 

Spot 

Relamp  Tioie 

110.7 

Months 

Power  Density: 

0.164 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

2 

2.0 

Working 

2 

2 

2.0 

Capacity 

2 

2 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Naint.  Cooling 

Heating  Total 

PVLCC  $  387 

63  550 

-8  992 

AVLCC  %  29 

5  40 

-1  73 

System  Nunber; 

4 

Descrip:  rec.  Incan,  can 

Rooms  Served: 

1 

Floor  Area: 

1696 

SqFt 

Possible  kW: 

0.660 

Working  kW: 

0.660 

Capacity  kW: 

0.660 

Lighting: 

2145 

Annual  kWh 

Heating: 

306 

Annual  kWh 

Cooling: 

2940 

Annual  kWh 

Op  Hours/Year: 

3250 

Annual  Hrs 

Relanp  Method: 

Spot 

Tine  : 

Z.7 

Months 

Density: 

0.389 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

11 

11 

0.0 

Working 

11 

11 

0.0 

Capacity 

11 

11 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maini 

Cooling 

Heating 

Total 

PVLCC  $  2412 

1388  3291 

-53 

7039 

AVLCC  $  178 

102  242 

-4 

518 

5 


Descrfp:  track 


ftoom  Served: 
Floor  Area: 
Possible  kU: 

kU: 
kW: 
ing: 
ing: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  TiMe  : 
Power  Density: 


1 

1696  SqFt 
0.750 
0.750 
0.750 

2438  ArvKial  kUh 
348  Annual  kWh 
3422  Annual  kUh 
3250  Arviual  Mrs 
Spot 

7.0  Months 
0,442  Uatts/SqFt 


Equipment  Fixtures  Lamps  Ballasts 


Descrip:  incan.  decorating 


SystM  Mister:  7 


Room  Served:  1 


Floor  Area: 

456 

SqFt 

Possible  kU: 

0.300 

^^'^rking  kU: 

0.300 

kU: 

0.300 

Lighting: 

975 

Annual  kWh 

Heating: 

139 

Annual  kWh 

Cooling: 

1369 

Annual  kWh 

Op  Nours/Year: 

3250 

Annual  Hrs 

Relanp  Method: 

Spot 

Relanp  Tine 

2.8 

Months 

Power  Density; 

0.658 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

3 

3 

0.0 

Working 

3 

3 

0.0 

Capacity 

3 

3 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Naint.  Cooling 

Heating 

Total 

PVLCC  $  1097 

505  1557 

-24 

3134 

AVLCC  $  81 

37  115 

-2 

231 

UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR - T994~ 

DISCRETE  PORTION  NAME:  BUILDING  1387  -  ECO  VII  D.  &  IX  A,  0..  D.  -  UGHTING  IMPROVEMETTfS - 

ANALYSIS  DATE:  NOVEMBER  1. 1993  ECONOMIC  LIFE  15  PREPARER  S.'P.  CLARK - 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

0.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID- 1E-1F) 


$2,324 

$128 

$139 

$2,591 

$0 

$0 

$2,591 


2.  ENERGY  SAVINGS  f-H/COSTf-1: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ‘NOVEMBER  4, 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

27.64 

$292 

11.77 

$3,432 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

38.27 

$404 

11.12 

$4,490 

M.  DEMAND  SAVINGS 

$199 

11.12 

$2,217 

N.  TOTAL 

65.91 

$895 

$10,139 

3.  NON  ENERGY  SAVINGS  {+)  OR  COST  (-): 

A  ANNUAL  RECURRING  (+/-)  $127 

1 .  DISCOUNT  FACTOR  (TABLE  A)  1 1  1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  $i  410 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

C0ST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST{-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

;  $0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

I. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 

4.  SIMPLE  PAYBACK  1G/f2N3+3A+f3BDl/ECONOMIC  LIFB): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3C^: 

6.  SAVINGS  TO  INVESTMENT  RATIO  fSIR^  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  ^AIRRI: 


$1,410 


$11.548 


2.5  YEARS 


4.46 


14.9% 
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ENERGY  CONSERVATION  ANAT.YSIS 


BUILDING  1395  -  NCE  CLIJR 

Bidding  1395  is  a  one  stoiy  rock  building  consisting  of  26,000  square  feet.  This  facility 
contains  a  full  service  kitchen  and  a  large  ballroom/dining  area  which  consists  of  6,000 
square  feet. 

The  operating  hours  are  from  10:00  am  to  10:00  pm  Monday  thru  Friday  and  10:00  am  to 
12:00  midnight  on  Saturday. 


The  lighting  systems  in  the  dining/ballroom  are  primarily  incandescents  with  dimmers.  The 
kitchen  area  lighting  system  is  primarily  fluorescent. 

The  mechamcal  system  consists  of  multizone  air  handling  units  served  by  one  air  cooled 
reciprocating  chiller  and  one  water  cooled  centrifugal  chiller.  Heating  is  supplied  by  a  gas 
fired  boiler  in  the  main  mechanical  room. 


Hot  water  is  provided  by  a  gas  fired  water  heater  located  in  the  main  mechanica] 

Dishwashing  is  accomplished  using  an  automatic  dishwasher  with  an  electric  hoi 
booster  heater. 


room. 

water 


The  following  ECO’s  are  recommended  for  Building  1395: 


1. 

2. 

3. 

4. 

5. 


IV.D.  1)  - 
vn.  D- 
IXA.- 
DCC- 
IX  D.  - 


Replace  chiller  with  higher  EFF/CFC  free  chiller 
Reduce  indoor/outdoor  lighting  to  AEI  levels 
Replace  incandescent  lamps  with  compact  fluorescents 
Replace  standard  lamps  with  energy  saving  lamps 
Replace  standard  ballast  with  energy  saving  ballast 
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ECO  DESCRIPTION: 

Currently,  two  chillers  serve  Building  1395.  One  is  an  80  ton  air  cooled  chiller  with  an 
efficiency  of  1.33  KW/ton  which  was  installed  in  1986.  The  other  chiller  is  a  160  ton  water 
cooled  centrifugal  chiller  with  an  efficiency  of  1.04  KW/ton  which  was  installed  in  1968. 
The  air  cooled  chiller  utilizes  R-22  refrigerant  and  the  water  cooled  chiller  utilizes  R-11 
refrigerant.  This  ECO  analyzes  replacing  these  two  chillers  with  one  234  ton,  CFC  free, 
high  efficiency,  water  cooled  chiller  with  an  efficiency  of  .632  KW/ton. 

The  new  chiller  should  be  specified  with  part-load  operation  down  to  10%  of  the  mflYimnm 
chiller  output  to  provide  adequate  turndown.  Currently,  there  is  not  redundance  or  back-up 
capacity  due  to  the  fact  that  the  existing  chillers  serve  separate  areas.  This  ECO  accounts 
for  the  interdependencies  related  to  the  UMCS  system  and  the  proposed  lighting  retrofit. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  Trace  Ouq)ut) 
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Demand  Samt^  -  (495KW-396KW)x4nu>.xSJ^/nV+(495inV-396KW)ximo.x^.50IKW 
-  $8,11S^ 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 
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LINE  # 
1 
2 
3 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

# 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 


CONTENTS  OF  :  H:\JOB\911099\12F\HVAC\TRACE\B1395-TH 


JOB  •  1 

01/FOBT  SAM  HOUSTON  EEAP 

01/SAN  ANTONIO 

01/FUD-COE 

01/SCOTT  CLARK 

01/EEAP  ALTERNATIVES 

08/SANANTON///97/74/29 

09/JAN/DEC 

10/CLTO-CLF 

LOAD  -  1 

19/1/ENERGY  CONSERVATION  SIMULATION 

20/1 10/1 1/M2  AHU-1  ZONE  1/86/32/8/4// 14 

20/120/12/MZ  AHU-1  ZONE  2/80/76/8/4// 14 

20/130/13/MZ  AHU-1  ZONE  3/ 17/ 19/8/4// 14 

20/210/21/S2  AHU-2/51/37/8/4//14 

20/300/30/M2  AC-1  ZONE  A/92/78/8/4//14 

20/310/31/MZ  AC-1  ZONE  B/26/53/8/4//14 

20/320/32/MZ  AC-1  ZONE  C/2124/1/8/4//14 

20/330/33/HZ  AC-1  ZONE  D/70/54/8/4//14 

20/410/41/SZ  AC-2/90/34/8/4//14 

20/510/51/SZ  AC-3/46/64/8/4//14 

20/61 0/61/SZ  AC-4/42/25/8/4//14 

21/M/78/50/78//70/70//ZONE//NO 

22/110/1/YES///.07/47 

22/120/1/YES///.07/47 

22/130/1/YES///. 07/47 

22/210/1/YES///.07/47 

22/300/1/YES///. 07/47 

22/310/1/YES///.07/47 

22/320/1/YES///.07/47 

22/330/1/YES///.07/47 

22/410/1/YES///.07/47 

22/510/1/YES///.07/47 

22/610/1/YES///.07/47 

24/1 1 0/1/86/ 1 4/0 . 15/64/270 

24/120/1/60/14/0.15/64/180 

24/130/1/19/14/0. 15/64/180 

24/210/1/51/14/0.15/64/90 

24/210/2/37/14/0.15/64/180 

24/300/1/78/14/0.15/64/180 

24/320/1/12/14/0.15/64/334 

24/320/2/12/14/0.15/64/0 

24/320/3/12/14/0.15/64/26 

24/320/4/12/14/0.15/64/52 

24/320/5/12/14/0 .15/64/78 

24/330/1/44/14/0.15/64/0 

24/510/1/150/14/0.15/64/90 

24/510/2/16/14/0.15/64/0 

24/510/3/16/14/0.15/64/180 

24/610/1/42/14/0.15/64/90 

24/610/2/25/14/0.15/64/180 

24/610/3/42/14/0.15/64/270 

25/130/1///100/1. 1/0.9 

25/320/1///100/1. 1/0.9 

25/320/2///100/1. 1/0.9 

25/320/3///100/1. 1/0.9 

25/320/4///100/1. 1/0.9 

25/320/5///100/1. 1/0.9 
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LINE  « 
59 

€ 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 
87 


91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 

116 


CONTENTS  OF  :  H:\JOB\911099\12F\HVAC\TRACE\B1395.TM 


25/330/1///100/1. 1/0.9 

25/510/1/23/10/1/1.1/0.9 

25/610/1/4/10/1/1.1/0.9 

26/M/1395PLP/1395LT/AVAIL/AVAIL//AVAIL 

27/M/50/SF-PERS/350/325/3.0/UATT-SF/ASHRAE2/1.25/15 

28/M/ 1 /M I  SC  EQU I PMENT/2 . 0/WATT - S F//ELEC/80 

28/110/1/MISC  EQUIPMENT/5/WATT-SF//EIEC/80 

28/300/1/MISC  EQUIPMEMT/.5/UATT-SF//EIEC/80 

28/610/1/MISC  EQUIPHENT/.5/UATT-SF//ELEC/80 

29/M110/25/CFM-P/25/CFM-P/0.1/ACH-HR/0.1/ACH-HR 

29/M210/25/CFM-P/25/CFM-P/0.1/ACH-HR/0.1/ACH-HR 

29/M300/25/CFM-P/25/CFM-P/0.1/ACH-HR/0.1/ACH-HR/35/PCT-MCLG 

30/M/I. 75/CFM-SF 

32/110/1/86/0.8 

32/120/1/60/0.8 

32/130/1/19/0.8 

32/210/1/88/0.8 

32/300/1/78/0.8 

32/320/1/60/0.8 

32/330/1/44/0.8 

32/510/1/182/0.8 

32/610/1/109/0.8 

SYSTEM  •  1 

39/1/AS-BUaT  CONDITIONS 

40/1/BPM2 

41/1/11/13 

42/1/3.0/3/////RETAIR///OTHER/0UCTED 

43/1/53/53 

45/1/AVAIL 

47/1////////////BL0W 

40/2/VTCV 

41/2/21/21 

42/2/3.0/3////////0THER/DUCTE0 

43/2/57.5/57.5 

45/2/AVAIL 

40/3/BPMZ 

41/3/30/33 

42/3/3.0/3/////RETAIR///OTHER/0UCTED 

43/3/59/59 

45/3/AVAlL 

47/3////////////BL0W 

40/4/VTCV 

41/4/41/41 

42/4/2. 0/2////////OTHER/OUCTED 

43/4/57.5/57.5 

45/4/ AVAIL 

40/5/VTCV 

41/5/51/51 

42/5/2 . 0/2////////OTHER/DUCTE0 

43/5/57.5/57.5 

45/5/AVAIL 

40/6/VTCV 

41/6/61/61 

42/6/2.0/2////////OTHER/DUCTE0 

43/6/58.5/58.5 

45/6/AVAIL 

EQUIPMENT  -  1 

60/1/1/BLKPLANT/1/2 
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CONTEHTS  Of  :  Hs\JOe\911099\12F\HVAC\TRACE\B1395.TM 

LIME  #  . 

117  60/2/2/BLICPLAMT/3/6 

^18  62/1/E01 100L/1/80/TONS/1 .33/KU-TOM 

62/2/EO1001S/1/160/TONS/1 .04/KW-TON 
63/1/7.5/HP 

121  63/2/11.5/HP/15/HP//////1 

122  65/1/1//1/2 

123  65/2/2//3/6 

124  67/1/EO2001/1/7.5/HP///80/PCTEFF 

125  67/2/EO2001/1/ . 75/HP///80/PCTEF  F////2 

126  69/1/E04003/EQ4003 

127  69/2/EO4003 

128  69/3/EQ4001 

129  69/4/EO4003 

130  69/5/E04003 

131  69/6/EQ4003 

132  70/1/13.01 

133  70/2/1.89 

134  70/3/17.15 

135  70/4/1.45 

136  70/5/1.45 

137  70/6/1.0 

138  SYSTEM  •  2 

139  39/2/AS-BUILT  CONDITIONS  WITH  STOP-START 

140  40/1/BPMZ 

141  41/1/11/13 

142  42/1/3 .0/3/////RETAI R///OTHER/OUCTEO 

143  43/1/53/53 

144  45/1/1395C 

145  47/1////////////BL0W 

146  40/2/VTCV 
41/2/21/21 

42/2/3.0/3////////OTHER/DUCTE0 

149  43/2/57.5/57.5 

150  45/2/1395C 

151  40/3/BPMZ 

152  41/3/30/33 

153  42/3/3 . 0/3/////RETA I R///OT  HER/DUCTED 

154  43/3/59/59 

155  45/3/1395C 

156  47/3////////////BLOW 

157  40/4/VTCV 

158  41/4/41/41 

159  42/4/2.0/2////////OTHER/DUCTED 

160  43/4/57.5/57.5 

161  45/4/1395C 

162  40/5/VTCV 

163  41/5/51/51 

164  42/5/2.0/2////////OTHER/DUCTED 

165  43/5/57.5/57.5 

166  45/5/1395C 

167  40/6/VTCV 

168  41/6/61/61 

169  42/6/2.0/2////////OTHER/DUCTED 

170  43/6/58.5/58.5 

171  45/6/1395C 

172  EQUIPMENT  -  2 

173  60/1/1/BLKPLANT/1/2 

174  60/2/2/BL1CPLANT/3/6 


COMTEMTS  or  :  H:\J0e\911099\12F\HVAC\TRACE\B1395.TM 
LIME  . . 

175  62/1 /EQ1 1 0OL/ 1  /80/TONS/I .  33/ICU-  TON 

176  62/2/EO1001S/1/160/TONS/1 .04/ICW-TOM 

•63/1/7.5/HP 

63/2/11 .5/HP/15/HP//////1 
179  65/1/1//1/2 

180  65/2/2//3/6 

181  67/1/EO2001/1/7.5/HP///80/PCTEFF 

182  67/2/E02001/1/.75/HP///80/PCTEFF////2 

183  69/1/EQ4003/EQ4003 

184  69/2/EQ4003 

185  69/3/EQ4001 

186  69/4/EO4003 

187  69/5/EQ4003 

188  69/6/EO4003 

189  70/1/13.01 

190  70/2/1.89 

191  70/3/17.15 

192  70/4/1.45 

193  70/5/1.45 

194  70/6/1.0 

195  SYSTEM  -  3 

196  39/3/MEU  CHILLER  WITH  STOP-START 

197  40/1/BPHZ 

198  41/1/11/13 

199  42/1/3.0/3/////RETAIR///OTHER/DUCTED 

200  43/1/53/53 

201  45/1/1395C 

202  47/1////////////BL0U 

203  40/2/VTCV 

204  41/2/21/21 

42/2/3.0/3////////OTHER/DUCTED 
43/2/57.5/57.5 
^07  45/2/1395C 

208  40/3/BPMZ 

209  41/3/30/33 

210  42/3/3 . 0/3/////RETA I R///OT  HER/DUCTED 

211  43/3/59/59 

212  45/3/1395C 

213  47/3////////////BL0W 

214  40/4/VTCV 

215  41/4/41/41 

216  42/4/2. 0/2////////OTHER/0UCTE0 

217  43/4/57.5/57.5 

218  45/4/1395C 

219  40/5/VTCV 

220  41/5/51/51 

221  42/5/2 . 0/2////////OTHER/OUCTED 

222  43/5/57.5/57.5 

223  45/5/1395C 

224  40/6/VTCV 

225  41/6/61/61 

226  42/6/2 . 0/2////////0T HER/DUCTED 

227  43/6/58.5/58.5 

228  45/6/1395C 

229  EQUIPMENT  -  3 

230  60/1/1/BLICPLANT/1/6 

231  62/ 1 /EQI 001 S/1 /234/TONS/ . 632/KW- TON 

232  63/1/25/HP/15/HP 


CONTENTS  OF  :  H;\JOB\911099\12F\HVAC\TRACE\B1395.TI( 


LINE  #  . 

233  65/1/1//1/6 

234  67/1/EQ2001/1/7.5/HP///80/PCTEFF 

•67/2/EQ200 1/1/ .75/HP///80/PCTEF F////2 
69/1/E04003/E04003 
237  69/2/E04003 

238  69/3/EQ4001 

239  69/4/EQ4003 

240  69/5/EO4003 

241  69/6/E04003 

242  70/1/13.01 

243  70/2/1.89 

244  70/3/17.15 

245  70/4/1.45 

246  70/5/1.45 

247  70/6/1.0 


Trane  Air  Conditioning  Econoalcs 
By:  CARTER  I  BURGESS,  INC. 
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FORT  SAN  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARK 
EEAP  ALTERNATIVES 


Weather  File  Code: 
Location: 


SANANTON 

FORT  SAN  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

(deg) 

Time  Zone; 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Summer  Clearness  Number: 

0.90 

Winter  Clearness  Number: 

0.90 

Sumner  Design  Dry  Bulb: 

97 

(F) 

Summer  Design  Wet  Bulb; 

74 

(F) 

Winter  Design  Dry  Bulb; 

29 

(F) 

Sumner  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod:  1.0818 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period: 

January  To  December 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Nethodology: 

CLTD/CLF 

(Transfer  Function  Nethod) 

Time/Date  Program  was  Run: 

14:26:11 

4/17/94 

Dataset  Name: 

B1395 

.TN 

Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS,  !NC. 


V  600 
PAGE  2 


AIRFLOW  -  ALTERNATIVE  1 
lERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Mam 

Outside 

Cooling 

Heating 

System  System 

Airflow 

Airflow 

Airflow 

Niniber  Type 

(Cf«) 

(Cfm) 

(Cfm) 

1  BPMZ 

4,577 

16,796 

16,796 

2  VTCV 

9U 

3,302 

3,302 

3  BPHZ 

7,229 

26,084 

26,084 

4  VTCV 

1,530 

5,355 

5,355 

5  VTCV 

1,472 

5,152 

5,152 

6  VTCV 

525 

1,837 

1,838 

Totals 

16,277 

58,527 

58,527 

CAPACITY  -  ALTERNATIVE  1 
ENERGY  CONSERVATION  SIMUUTION 


Auxil. 

Room 

Return 

Exhaust 

Supply 

Exhaust 

Airflow 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

16,949 

4,730 

0 

0 

3,334 

975 

0 

0 

26,325 

7,470 

0 

0 

5,406 

1,581 

0 

0 

5,201 

1,521 

0 

0 

1,855 

542 

0 

0 

59,069 

16,820 

0 

0 

Y  S  T  E  N 

S  U  M  M  A  R 

Y . 

(Design  Capacity  Quantities) 


Main  Sys. 

Aux.  Sys. 

opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

neat,  i  ng  -  -  - 

Reheat 

Hunidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1^  1  BPMZ 

61.9 

0.0 

0.0 

61.9 

-234,377 

0 

0 

0 

0 

0 

-234,377 

^  2  VTCV 

11.2 

0.0 

0.0 

11.2 

-50,285 

0 

0 

0 

0 

0 

-50,285 

3  BPHZ 

79.5 

0.0 

0.0 

79.5 

-407,841 

0 

0 

0 

0 

0 

-407,841 

4  VTCV 

17.7 

0.0 

0.0 

17.7 

-69,699 

0 

0 

0 

0 

0 

-69,699 

5  VTCV 

17.4 

0.0 

0.0 

17.4 

-96,956 

0 

0 

0 

0 

0 

-96,956 

6  VTCV 

5.9 

0.0 

0.0 

5.9 

-37,483 

0 

0 

0 

0 

0 

-37,483 

Totals 

193.6 

0.0 

0.0 

193.6 

-896,640 

0 

0 

0 

0 

0 

-896,640 

The  building  peaked  at  hour  13  month  8  with  a  capacity  of 


193.6  tons 


Trane  Air  Conditioning  Econoaics 
By:  CARTER  t  BURGESS,  INC. 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
ERGY  CONSERVATION  SIMULATION 


ENGINEERING 


CHECKS 


Percent 

—  -  Heating - 

System 

Main/ 

System 

Outside 

cfn/ 

cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Nunber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

BPMZ 

27.25 

1.83 

271.5 

148.0 

81.10 

1.83 

-25.60 

9,155 

2 

Main 

VTCV 

28.57 

1.75 

295.1 

168.6 

71.17 

1.75 

-26.65 

1,887 

3 

Main 

BPMZ 

27.71 

1.80 

328.0 

181.8 

66.00 

1.80 

-28.21 

14,458 

4 

Main 

VTCV 

28.57 

1.75 

302.2 

172.7 

69.48 

1.75 

-22.78 

3,060 

5 

Main 

VTCV 

28.57 

1.75 

295.4 

168.8 

71.09 

1.75 

-32.93 

2,944 

6 

Main 

VTCV 

28.57 

1.75 

312.6 

178.6 

67.17 

1.75 

-35.70 

1,050 
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Trane  Air  Conditioning  Econonics 
By:  CARTER  I  BURGESS,  INC. 


V  600 
PAGE  4 


System  1  Block  BPHZ  -  BYPASS  NULTIZONE 


**********************  COOLING  COIL  PEAK 


CLG  SPACE  PEAK  ************ 


laked  at  Tine  »»> 


Outside  Air  »»> 


No/Kr: 

QADB/UB/HR: 


8/14 

95/  76/111.1 


No/Hr:  8/14 
QADB:  95 


HEATING  COIL  PEAK 
Mo/Hr:  13/  1 
OADB:  29 


Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiii) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

39,522 

39,522 

5.32  * 

0 

0.00 

0 

-21,001 

8.96 

Glass  Solar 

12,236 

0 

12,236 

1.65  * 

32,186 

7.09 

0 

0 

0.00 

Glass  Cond 

4,272 

0 

4,272 

0.58  * 

-2,136 

-0.47 

-13,196 

-13,196 

5.63 

Wall  Cond 

3,452 

-96 

3,356 

0.45  * 

3,833 

0.84 

-8,979 

-11,850 

5.06 

Partition 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0^00 

-5,412 

-5,412 

2.31 

Infiltration 

7,080 

7,080 

0.95  * 

2,279 

0.50 

-6,767 

-6,767 

2.89 

Sub  Total==> 

27,040 

39,426 

66,466 

8.95  * 

36,163 

7-96 

-34,355 

-58,227 

24.84 

Internal  Loads 

* 

Lights 

60,854 

10,739 

71,592 

9.64  * 

62,084 

13.67 

0 

0 

0.00 

People 

70,503 

70,503 

9.50  * 

47,163 

10.38 

0 

0 

0.00 

Mi  sc 

90,670 

0 

0 

90,670 

12.21  * 

72,536 

15.97 

0 

0 

0.00 

Sub  Total==> 

222,026 

10,739 

0 

232,765 

31.35  * 

181,783 

40.02 

0 

0 

0.00 

Ceiling  Load 

39,977 

-39,977 

0 

0.00  * 

38,884 

8.56 

-23,872 

0 

0.00 

Outside  Air 

0 

0 

0 

212,410 

28.61  * 

0 

0.00 

0 

-203,024 

86.62 

SMp.  Fan  Heat 

26,874 

3.62  * 

0.00 

26,874 

-11.47 

Ret.  Fan  Heat 

8,958 

8,958 

1.21  * 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

197,419 

197,419 

26.59  * 

197,419 

43.46 

0 

0 

0.00 

^^aust  Heat 

-2,441 

0 

-2,441 

-0.33  * 

0.00 

0 

0.00 

^^^ninal  Bypass 

0 

0 

0 

-0.00  * 

* 

0.00 

0 

0.00 

Grand  Totals=s> 

486,462 

16,705 

0 

742,451 

100.00  * 

454,248 

100.00 

* 

-58,227 

-234,377 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

------ ------ 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  9, 

155 

Main  Clg  61.9 

742.5 

558.6 

16,796 

83.5  68 

.1  81.7 

51.9  50.9 

55.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

165 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  9, 

155 

0  0 

Totals  61.9 

742.5 

Wall  2,310 

266  12 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

(Mbh) 

(cfm) 

-234.4 

16,796 

0.0 

0 

-0.0 

16,796 

0.0 

0 

0.0 

0 

0.0 

-234.4 

0 

Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

60.3 

73.2 

Infil 

0.0 

0.0 

Supply 

60.3 

53.0 

Mincfm 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 

Auxil 

AIRFLOWS  (cfm) 

Cooling 

Heating 

4,577 

4,577 

153 

153 

16,796 

16,796 

0 

0 

16,796 

16,796 

4,577 

4,577 

0 

0 

0 

0 

--ENGINEERING 

CHECKS— 

Clg  X  QA 

27.3 

Clg  Cfm/Sqft 

1.83 

Clg  Cfm/Ton 

271.48 

Clg  Sqft/Ton 

147.97 

Clg  Btuh/Sqft 

81.10 

No.  People 

183 

Htg  X  OA 

27.3 

Htg  Cfm/SqFt 

1.83 

Htg  Btuh/SqFt 

-25.60 

—TEMPERATURES  (F)™ 


Type 

Clg 

Htg 

SADB 

53.0 

73.2 

Pleniin 

91.8 

61.8 

Return 

78.5 

70.0 

Ret/OA 

83.1 

58.8 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.5 

0.5 

Fn  BldTD 

0.4 

0.4 

Fn  Frict 

1.1 

1.1 

Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS^  INC. 


Syste 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


*********************  COOLING  COIL  PEAK 
bked  at  Time  «*>  Ho/Hr:  8/12 


Outside  Air  => 

OADB/UB/HR:  91/  76/117.0 

* 

* 

OADB: 

92  * 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.*Lat. 

Sensible 

Latent 

Total 

Of  Tot  • 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btub) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

5,958 

5,958 

4.U  * 

0 

0.00  * 

0 

-4,137 

8.23 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

2,086 

106 

2,191 

1.63  * 

2,759 

3.77  * 

-5,412 

-7,065 

14.05 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

-2,886 

-2,886 

5.74 

Infiltration 

1,475 

1,475 

1.10  * 

493 

0.67  • 

-1,395 

-1,395 

2.77 

Sub  Total==> 

3,560 

6,064 

9,624 

7.17  * 

3,252 

4.44  * 

-9,693 

-15,483 

30.79 

Internal  Loads 

* 

* 

Lights 

12,382 

2,185 

14,567 

10.85  * 

12,865 

17.57  ♦ 

0 

0 

0.00 

People 

17,351 

17,351 

12.92  * 

9,907 

13.53  * 

0 

0 

0.00 

Mi  sc 

12,881 

0 

0 

12,881 

9.59  * 

10,305 

14.07  * 

0 

0 

0.00 

Sub  Total*=> 

42,614 

2,185 

0 

44,799 

33.36  • 

33,076 

45.17  * 

0 

0 

0.00 

Ceiling  Load 

8,249 

-8,249 

0 

0.00  * 

8,318 

11.36  * 

-5,790 

0 

0.00 

Outside  Air 

0 

0 

0 

44,242 

32.94  * 

0 

0.00  * 

0 

-41,847 

83.22 

Sup.  Fan  Heat 

7,045 

5.25  * 

0.00  * 

7,045 

-14.01 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  ♦ 

0 

0.00 

OV/UNDR  Sizing 

28,587 

28,587 

21.29  * 

28,587 

39.04  * 

0 

0 

0.00 

kbaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

^Pminal  Bypass 

0 

0 

0 

0.00  * 
ii 

0.00  ♦ 

0 

0.00 

Grand  Total==> 

83,010 

0 

0 

134,296 

100.00  * 

73,232 

100.00  ♦ 

-15,483 

-50,285 

100.00 

CLG  SPACE  PEAK 
No/Hr:  7/18 


V  600 
PAGE  S 


********  heating  coil  peak  ******** 

Ho/Hr:  13/  1 


Total  Capacity 


. cooling  coil  selection . 

Sens  Cap.  Coil  Airfl  Entering  DB/U8/HR 


Leaving  OB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Main  Clg 

11.2 

134.3 

90.5 

3,302 

81.8 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

Totals 

11.2 

134.3 

..-ucATiur: 

rAfi  oei  ef*Tf  Ait 

1  iWlf  - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

<cf«> 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-50.3 

3,302  58.3 

72.4 

Infil 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

Preheat 

-0.0 

3,302  58.3 

55.5 

Mincfm 

Reheat 

0.0 

0  0.0 

0.0 

Return 

Nuntdif 

0.0 

0  0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rm  Exh 

Total 

-50.3 

Auxil 

Deg  F 
67.9 
0.0 
0.0 


Grains 

83.1 

0.0 

0.0 


AIRFLOWS  (cfm)- 
Cooling  H 
944 
31 
3,302 
0 

3,302 

944 

0 

0 


Deg  F 

Deg  F 

Grains 

Floor 

1,887 

55.5 

54.8 

64.9 

Part 

0 

0.0 

0.0 

0.0 

ExFlr 

88 

0.0 

0.0 

0.0 

Roof 

1,887 

0 

0 

Wall 

1,232 

0 

0 

—ENGINEERING  CHECKS— 

—TEMPERATURES  (F)  — 

eating 

Cl9 

X  OA 

28.6 

Type 

Clg 

Htg 

944 

Clg 

Cfm/Sqft 

1.75 

SADB 

57.5 

74.3 

31 

Clg 

Cfm/Ton 

295.07 

Plencm 

91.8 

60.3 

3,302 

Clg 

Sqft/Ton 

168.61 

Return 

78.0 

70.0 

0 

Clg 

Btuh/Sqft 

71.17 

Ret/QA 

81.8 

58.3 

3,302 

No. 

People 

38 

Runarnd 

78.0 

70.0 

944 

Htg 

X  (M 

28.6 

Fn  MtrTD 

0.5 

0.5 

0 

Htg 

Cfia/SqFt 

1.75 

Fn  BldTD 

0.4 

0.4 

0 

Htg 

Btuh/SqFt 

-26.65 

Fn  Frict 

1.1 

1.1 
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Syste 


Block 


BPNZ 


*  BYPASS  MULTIZONE 


ked  at  Time  »> 
Outside  Air 


COOLING  COIL  PEAK 
Mo/Hr:  8/U 

OADB/WB/HR;  95/  76/111.1 


Ret.  Air 
Latent 
<Btiii} 


Space 

Ret.  Air 

Sens. Hat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

61,082 

Glass  Solar 

42,112 

0 

Glass  Cond 

23,383 

0 

Wall  Cond 

1,603 

-70 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

10,238 

Sub  Total«*> 

77,336 

61,012 

Internal  Loads 

Lights 

96,103 

16,959 

People 

111,037 

Mi  sc 

61,953 

0 

Sub  Total==> 

269,093 

16,959 

Ceiling  Load 

69,613 

-69,613 

Outside  Air 

0 

0 

Sup.  Fan  Heat 

Ret.  Fan  Heat 

13,911 

Duct  Heat  Pkup 

0 

OV/UNDR  Sizing 

170,896 

ll^ust  Heat 

-3,855 

^Plninal  Bypass 

0 

Grand  Total ss> 

586,938 

18,414 

r********« 

***************  CLG  SPACE  PEAK 

* 

No/Hr: 

7/18 

* 

* 

OADB: 

92 

Net 

Percnt  * 

Space 

Percnt 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

0 

0.00  * 

0 

0.00 

0 

0.00  * 

0 

0.00 

61,082 

6.40  * 

0 

0.00 

42,112 

4.41  * 

52,528 

9.80 

23,383 

2.45  * 

21,917 

4.09 

1,533 

0-16  * 

1,697 

0.32 

0 

0.00  * 

0 

0.00 

0 

0.00  * 

0 

0.00 

10,238 

1-07  * 

3,858 

0-72 

138,348 

14.50  * 

• 

80,000 

14.92 

113,062 

11.85  * 

98,463 

18.37 

111,037 

11.64  * 

73,321 

13.68 

61,953 

6.49  * 

49,562 

9.24 

286,052 

29.98  * 

221,346 

41.29 

0 

0.00  * 

63,871 

11.91 

307,136 

32.19  * 

0 

0.00 

41,734 

4.37  * 

0.00 

13,911 

1.46  * 

0.00 

0 

0.00  * 

0.00 

170,896 

17.91  • 

170,896 

31.88 

-3,855 

-0.40  * 

0.00 

0 

-0.00  * 

• 

0.00 

954,222 

100.00  * 

536,113 

100.00 

Mo/Hr:  13/  1 
OADB:  29 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-72,232 

-4,797 

0 

-5,970 

-10,688 

-93,686 

0 

0 

0 

0 

-35,263 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-33,704 

0 

-72,232 

-6,356 

0 

-5,970 

-10,688 

-128,949 

0 

0 

0 

0 

0 

-320,625 

41,734 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
8.26 
0.00 
17.71 
1.56 
0.00 
1.46 
2.62 

31.62 

0.00 

0.00 

0.00 

0.00 

0.00 

78.62 
-10.23 

0.00 

0.00 

0.00 

0.00 

0.00 


•128,949  -407,841  100.00 


-COOLING  COIL  SELECTION- 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

14,458 

Main  Clg 

79.5 

954.2 

709.4 

26,084 

83.6 

68.9 

86.0 

57.9 

57.3 

71.7 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

182 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

14,458 

Totals 

79.5 

954.2 

Wall 

2,548 

AREAS . 

Glass  (sf) 


(X) 


0 

1,456 


0 

57 


HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-407.8 

26,084 

60.1 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

o 

o 

• 

26,084 

60.1 

Reheat 

0.0 

0 

0.0 

Hunidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-407.8 

0 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

7,229 

7,229 

74.6 

Infil 

241 

241 

0.0 

Supply 

26,084 

26,084 

59.0 

Mincfm 

9,129 

9,129 

0.0 

Return 

26,084 

26,084 

0.0 

Exhaust 

7,229 

7,229 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

--ENGINEERING  CHECKS- 

Clg  X  OA 

27.7 

Clg  Cfm/Sqft 

1.80 

Clg  Cfm/Ton 

328.02 

Clg  Sqft/Ton 

181.82 

Clg  Btuh/Sqft 

66.00 

No.  People 

289 

Htg  X  OA 

27.7 

Htg  Cfm/SqFt 

1.80 

Htg  Btuh/SqFt 

-28.21 

—TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SAOB 

59.0 

74.6 

Plenum 

93.2 

62.3 

Return 

78.5 

70.0 

Ret/OA 

83.2 

58.6 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.5 

0.5 

Fn  BldTD 

0.4 

0.4 

Fn  Frict 

1.1 

1.1 
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System 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


COOLING  COIL  PEAK 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


leaked  at  Time  ■«> 

Ho/Hr:  8/14 

* 

Mo/Hr: 

7/18 

* 

Mo/Hr;  13/  1 

Outside  Air  **> 

QADB/UB/HR:  95/  76/111.1 

* 

* 

CMDB: 

92 

* 

* 

OM>B:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

*  Space  Peak 

Coil  Peak 

Percnt 

Sens.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

<X)  * 

(Btuh) 

(X) 

* 

(Btuh) 

(BtUi) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

12,596 

12,596 

5.92  * 

0 

0.00 

* 

0 

-7,193 

10.32 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

• 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

2,365 

2,365 

1.11  • 

799 

0.67 

* 

-2,262 

-2,262 

3.25 

Sub  Total==> 

2,365 

12,596 

14,962 

7.04  * 

799 

0.67 

* 

-2,262 

-9,455 

13.57 

Internal  Loads 

* 

* 

Lights 

20,340 

3,589 

23,929 

11.25  * 

21,122 

17.79 

* 

0 

0 

0.00 

People 

23,501 

23,501 

11.05  * 

16,065 

13.53 

* 

0 

0 

0.00 

Mi  sc 

20,888 

0 

0 

20,888 

9.82  * 

16,710 

14.07 

* 

0 

0 

0.00 

Sub  Total==> 

64,728 

3,589 

0 

68,318 

32.13  * 

53,897 

45.39 

* 

0 

0 

0.00 

Ceiling  Load 

16,186 

-16,186 

0 

0.00  * 

13,299 

11.20 

* 

-7,193 

0 

0.00 

Outside  Air 

0 

0 

0 

70,963 

33.38  * 

0 

0.00 

* 

0 

-67,860 

97.36 

Sup.  Fan  Heat 

7,616 

3.58  • 

0.00 

* 

7,616 

-10.93 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

50,759 

50,759 

23.87  * 

50,759 

42.74 

* 

0 

0 

0.00 

l^paust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Sminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

0 

0.00 

Grand  Totalss> 

134,039 

0 

0 

212,618 

100.00  * 

118,754 

100.00 

* 

-9,455 

-69,699 

100.00 

Total  Capacity 

Sens  Cap,  Coil  Airfl 

.^4.1  IWfl  - 

Entering  D8/UB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AKtA>-- ------ ------ 

Glass  (sf)  (X) 

(Tons) 

(Nbh) 

<Mbh) 

(cfn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,060 

Main  Clg  17.7 

212.6 

153.1 

5,355 

83.0  68.0  82.2 

56.2  55.5 

66.7 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

3.060 

0  0 

Totals  17.7 

212.6 

Wall 

0 

0  0 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


-HEATING  COIL  SELECTION 
Capacity  Coil  Airfl 


(Mbh) 

(cfin) 

-69.7 

5,355 

0.0 

0 

-0.0 

5,355 

0.0 

0 

0.0 

0 

0.0 

-69.7 

0 

Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

58.3 

70.3 

Infil 

0.0 

0.0 

Supply 

58.3 

56.2 

Hincfm 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 
Auxil 

AIRFLOWS  (cfm) 

Cooling 

Heating 

1,530 

1,530 

51 

51 

5,355 

5,355 

1,874 

1,874 

5,355 

5,355 

1,530 

1,530 

0 

0 

0 

0 

—ENGINEERING  CHECKS- 

Clg  X  OA 

28.6 

Clg  Cfm/Sqft 

1.75 

Clg  Cfm/Ton 

302.23 

Clg  Sqft/Ton 

172.70 

Clg  Btuh/Sqft 

69.48 

No.  People 

61 

Htg  X  OA 

28.6 

Htg  Cfm/SqFt 

1.75 

Htg  Btuh/SqFt 

-22.78 

—TEMPERATURES  (F)  — 


Type 

Clg 

Htg 

SADB 

57.5 

71.6 

Plenum 

94.7 

62.6 

Return 

78.0 

70.0 

Ret/QA 

83.0 

58.3 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.3 

0.3 

Fn  BldTD 

0.2 

0.2 

Fn  Frict 

0.7 

0.7 

208 


-•HEATING 

COIL  SELECTION 

. 

Capacity 

Coil  Airfl 

Ent 

(Nbh) 

(cfm) 

Deg  F 

Main  Htg 

-97.0 

5J52 

58.3 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

5,152 

58.3 

Reheat 

0.0 

0 

0.0 

Humid!  f 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-97.0 

0 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

1,472 

1,472 

75.7 

Infil 

49 

49 

0.0 

Supply 

5,152 

5,152 

56.2 

Hincfm 

1,803 

1,803 

0.0 

Return 

5,152 

5,152 

0.0 

Exhaust 

1,472 

1,472 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

"ENGINEERING  CHECKS- 


Clg  X  OA  28.6 
Clg  Cfm/Sqft  1.75 
Clg  Cfm/Ton  295.40 
Clg  Sqft/Ton  168.80 
Clg  Btuh/Sqft  71.09 
No.  People  59 
Htg  X  QA  28.6 
Htg  Cfm/SqFt  1.75 
Htg  Btuh/SqFt  -32.93 


—TEMPERATURES 

(F)— 

Type 

Clg 

Htg 

SADB 

57.5 

77.0 

Plenum 

91.9 

59.6 

Return 

78.0 

70.0 

Ret/OA 

81.8 

58.3 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.3 

0.3 

Fn  BldTD 

0.2 

0.2 

Fn  Frict 

0.7 

0.7 
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System  6  Peak  VTCV  -  VARIABLE  TEHP  CONSTANT  VOL 


^^^M********************  COOLING  COIL  PEAK  ******i 
^Kked  at  Time  <»>  No/Hr:  8/12 

Outside  Air  «»>  OADB/WB/HR:  91/  76/117.0 


Space 

Ret.  Air 

Sens. Hat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

3,295 

Glass  Solar 

3,120 

0 

Glass  Cond 

480 

0 

Wall  Cond 

2,630 

172 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

789 

Sub  Total==> 

7,019 

3,466 

Internal  Loads 

Lights 

6,890 

1,216 

People 

9,723 

Mi  sc 

1,792 

0 

Sub  Total==> 

18,405 

1,216 

Ceiling  Load 

4,682 

-4,682 

Outside  Air 

0 

0 

Sup.  Fan  Heat 

Ret.  Fan  Heat 

0 

Duct  Heat  Pkup 

0 

OV/UNDR  Sizing 

14,152 

Bhaust  Heat 

0 

IPminal  Bypass 

0 

Grand  Total »> 

44,258 

0 

Ret.  Air 
Latent 
(Btuh) 


0 

0 

0 


0 

0 

0 


CLG  SPACE  PEAK  *♦*★****♦**♦  HEATING  COIL  PEAK 


* 

Mo/Hr: 

7/18 

* 

Mo/Hr:  13/  1 

* 

* 

QAOB: 

92 

OAOB:  29 

Net 

Perent  * 

Space 

Perent 

Space  Peak 

Coil  Peak 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

(Btuh) 

(Btuh) 

0 

0.00  * 

0 

0.00 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

3,295 

4.67  * 

0 

0.00 

0 

-2,126 

3,120 

4.42  * 

1,600 

4.13 

0 

0 

480 

0.68  * 

594 

1.53 

-1,984 

-1,984 

2,802 

3.97  * 

3,245 

8.37 

-6,457 

-8,349 

0 

0.00  * 

0 

0.00 

0 

0 

0 

0.00  * 

0 

0.00 

-3,575 

-3.575 

789 

1.12  ♦ 

274 

0.71 

-776 

-776 

10,485 

14.87  * 

* 

5,713 

14.74 

-12,793 

-16,811 

8,106 

11.49  * 

7,158 

18.47 

0 

0 

9,723 

13.78  * 

5,512 

14.22 

0 

0 

1,792 

2.54  * 

1,433 

3.70 

0 

0 

19,621 

27.82  • 

14,104 

36.39 

0 

0 

0 

0.00  * 

4,792 

12.36 

-4,018 

0 

23,662 

33.55  * 

0 

0.00 

0 

-23,285 

2,613 

3.71  * 

0.00 

2,613 

0 

0.00  * 

0.00 

0 

0 

0.00  • 

0.00 

0 

14,152 

20.06  * 

14,152 

36.51 

0 

0 

0 

0.00  * 

0.00 

0 

0 

0.00  * 

* 

0.00 

0 

70,533 

100.00  * 

38,761 

100.00 

* 

-16,811 

-37,483 

******** 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
5.67 
0.00 
5.29 
22.27 
0.00 
9.54 
2.07 
44.85 

0.00 

0.00 

0.00 

0.00 

0.00 

62.12 

-6.97 

0.00 

0.00 

0.00 

0.00 

0.00 

100.00 


COOLING  COIL  SELECTION 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Main  Clg 

5.9 

70.5 

48.2 

1,837 

81.8 

68.2 

85.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Totals 

5.9 

70.5 

. AREAS . 

Leaving  DB/UB/HR  Gross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F 

Grains 

Floor 

1,050 

57.2 

56.2 

68.1 

Part 

0 

0.0 

0.0 

0.0 

ExFlr 

109 

0.0 

0.0 

0.0 

Roof 

Uall 

1,050 

1,526 

'—HEATING 

COIL  SELECT 10 

N . 

Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-37.5 

1,838 

58.3 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

1,837 

58.3 

Reheat 

0.0 

0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-37.5 

0 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

525 

525 

77.1 

Infll 

18 

18 

0.0 

Supply 

1,837 

1,838 

57.2 

Mincfm 

643 

643 

0.0 

Return 

1,837 

1,838 

0.0 

Exhaust 

525 

525 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

ENGINEERING  CHECKS--  --TEMPERATURES  (F)-— 


Clg  X  OA 

28.6 

Type 

Clg 

Htg 

Clg  Cfiq/Sqft 

1.75 

SADB 

58.5 

78.5 

Clg  Cfdi/Ton 

312.62 

Plenum 

92.1 

57.9 

Clg  Sqft/Ton 

178.64 

Return 

78.0 

70.0 

Clg  Btuh/Sqft 

67.17 

Ret/QA 

81.8 

58.3 

No.  People 

21 

Runarnd 

78.0 

70.0 

Htg  X  OA 

28.6 

Fn  MtrTD 

0.3 

0.3 

Htg  Cfm/SqFt 

1.75 

Fn  BldTD 

0.2 

0.2 

Htg  Btuh/SqFt 

-35.70 

Fn  Frict 

0.7 

0.7 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY 


ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

UATER 

On  Peak 

Month 

(kUh) 

<kW) 

(Them) 

(1000  Gl) 

(Thrm/hr) 

Jan 

116,013 

306 

282 

3 

3 

Feb 

104,732 

292 

334 

2 

3 

March 

151,018 

318 

88 

31 

1 

April 

167,217 

343 

14 

60 

0 

May 

192,471 

366 

0 

89 

0 

June 

199,377 

380 

0 

110 

0 

July 

213,154 

400 

0 

131 

0 

Aug 

218,128 

406 

0 

137 

0 

Sept 

197,447 

380 

0 

105 

0 

Oct 

162,718 

342 

67 

49 

1 

Nov 

140,908 

325 

115 

28 

1 

Dec 

126,077 

307 

380 

5 

3 

Total 

1,989,258 

406 

1,279 

751 

3 

Building  Energy  Consumption  «  212,484  (Btu/Sq  Ft/Year)  Floor  Area  =  32,554  (Sq  Ft) 

Source  Energy  Consumption  =  629,866  (Btu/Sq  Ft/Year) 
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EQUIPHENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

-  Monthly  Consumption 

Nun 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

30601 

28153 

33049 

30601 

31825 

31825 

30601 

33049 

30601 

31825 

28153 

30601 

370,881 

PK 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

95.6 

1 

MISC  LD 

ELEC 

45403 

41009 

45403 

43938 

45403 

43938 

45403 

45403 

43938 

45403 

43938 

45403 

534,579 

PIC 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1100L 

AIR' 

CLD  RECIP 

>45  TONS 

ELEC 

3961 

3061 

13116 

19518 

25930 

30024 

35358 

36735 

30008 

18291 

13301 

5858 

235,160 

PK 

37.5 

37.5 

40.4 

49.1 

58.6 

65.2 

72.3 

74.2 

64.9 

50.3 

43.1 

37.5 

74.2 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

171 

122 

758 

1401 

1981 

2387 

3369 

3038 

2428 

1300 

770 

258 

17,982 

PK 

1.0 

1.0 

3.1 

4.2 

5.1 

5.6 

10.5 

10.5 

5.8 

4.4 

3.3 

1.7 

10.5 

1 

EQ5001 

CHILLED  WATER 

PUMP 

C.V. 

ELEC 

2379 

2185 

4847 

5369 

5548 

5369 

5548 

5548 

5369 

5362 

4728 

2565 

54,817 

PK 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

1 

EQ5303 

CONTROLS 

ELEC 

96 

88 

195 

216 

223 

216 

223 

223 

216 

216 

190 

103 

2,205 

PK 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

2 

EQ1001S 

2-STG  CTV  <555  TONS 

;■ 

ELEC 

983 

777 

9515 

16955 

25107 

30192 

35378 

36857 

29461 

13431 

8396 

1806 

208,857 

PK 

26.4 

26.4 

34.4 

48.5 

60.5 

67.9 

76.6 

80.4 

67.9 

45.7 

36.9 

26.4 

80.4 

EQ5100 

COOLING  TOWER 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


ELEC 

1026 

0  5337 

7731 

9907 

9852 

10181 

10181 

9852 

6445 

4693 

2573 

77,777 

PIC 

13.7 

0-0  13-7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

2 

EQS100 

COOLING  TOWER 

UATER 

3 

2  31 

60 

89 

110 

131 

137 

105 

49 

28 

5 

751 

PIC 

0.0 

0.0  0.1 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

0.2 

0.1 

0.0 

0.3 

2 

EQ5001 

CHILLED  UATER  PUMP  C.V. 

ELEC 

1475 

1315  4459 

6460 

8278 

8233 

8507 

8507 

8233 

5385 

3922 

2687 

67,461 

PIC 

11.4 

11.4  11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

2 

EQ5010 

CONDENSER  UATER  PUMP 

C.V. 

ELEC 

1924 

1715  5816 

8426 

10798 

10738 

11096 

11096 

10738 

7025 

5116 

3505 

87,993 

PIC 

14.9 

14.9  14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

2 

EQ5300 

CONTROL  PANEL  A  INTERLOCK 

ELEC 

129 

115  390 

565 

724 

720 

744 

744 

720 

471 

343 

235 

5,900 

PIC 

1.0 

1.0  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

9679 

8743  9679 

9367 

9679 

9367 

9679 

9679 

9367 

9679 

9367 

9679 

113,968 

PIC 

13.0 

13.0  13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

W 

ELEC 

1406 

1270  1406 

1361 

1406 

1361 

1406 

1406 

1361 

1406 

1361 

1406 

16,556 

PIC 

1.9 

1.9  1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

3 

EQ4001 

AIRFOIL  CENTRIF.  FAN 

C.V. 

ELEC 

12760 

11525  12760 

12348 

12760 

12348 

12760 

12760 

12348 

12760 

12348 

12760 

150,234 

PK 

17.1 

17.1  17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

4 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1079 

974  1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PIC 

1-5 

1.4  1.4 

1.4 

1.4 

1.4 

1.4 

1,4 

1.4 

1.4 

1.4 

1.4 

1.5 

5 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1079 

974  1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PIC 

1.5 

1.5  1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

6 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

744 

672  744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

8,760 

PIC 

1.0 

1.0  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

EQ2001 

GAS  FIRE  TUBE  HOT  UATER 

GAS 

5 

40  13 

0 

0 

0 

0 

0 

0 

7 

14 

78 

157 

PIC 

0.6 

0.5  0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.4 

0.6 

1 

EQ5020 

HEAT  UATER  CIRC.  PUMP 

C.V. 

ELEC 

380 

1260  902 

37 

0 

0 

0 

0 

0 

455 

917 

2759 

6,711 

PK 

7.5 

7.5  7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

EQ5240 

BOILER  FORCED  DRAFT  FAN 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


w 

ELEC 

15 

48 

34 

1 

0 

0 

0 

0 

0 

17 

35 

105 

256 

PIC 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1 

EQ5307 

BOILER 

CONTROLS 

ELEC 

25 

84 

61 

3 

0 

0 

0 

0 

0 

30 

62 

185 

450 

PIC 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

2 

EQ2001 

GAS  FIRE  TUBE 

HOT  WATER 

GAS 

277 

294 

74 

13 

0 

0 

0 

0 

0 

60 

101 

302 

1,121 

PIC 

2.8 

2.9 

0.7 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.7 

2.2 

2.9 

2 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

280 

257 

157 

45 

0 

0 

0 

0 

0 

127 

185 

276 

1,327 

PK 

0.7 

0.7 

0.7 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.7 

0.7 

0.7 

2 

EQ5240 

BOILER 

FORCED  DRAFT 

FAN 

ELEC 

230 

211 

129 

37 

0 

0 

0 

0 

0 

104 

152 

226 

1,089 

PIC 

0.6 

0.6 

0.6 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.6 

0.6 

0.6 

2 

EQ5307 

BOILER 

CONTROLS 

ELEC 

188 

173 

105 

30 

0 

0 

0 

0 

0 

85 

124 

185 

890 

PIC 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 
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Trane  Air  Conditioning  Economics 
By:  CARTER  &  BURGESS,  INC. 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  406.5  (kU) 

Yearly  Time  of  Peak  14  (hr)  8  (mo) 

Hour  14  Month  8 


Eqp. 

Ref.  Equipment 

Nun.  Code  Name 

Cooling  Equipment 


Equipment  Description 


Utility  Percnt 
Demand  Of  Tot 


(kU) 


(X) 


1  EQ1100L 

2  EQ1001S 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1 

2 

3 


Sub  Total 
Sub  Total 
Miscellaneous 


AIR-CLD  RECIP  >45  TONS 
2-STG  CTV  <555  TONS 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


92.5  22.75 

121.4  29.87 

213.9  52.62 

0.0  0.00 


13.0 

1.9 

17.1 

1.4 

1.5 

1.0 


3.20 

0.46 

4.22 

0.36 

0.36 

0.25 


36.0  8.84 

0.0  0.00 


Lights 

95.6 

23.53 

Base  Utilities 

0,0 

0.00 

Mi sc  Equipment 

61.0 

15.01 

Sub  Total 

156.7 

38.54 

Grand  Total 

406.5 

100.00 

216 


Trane  Air  Conditioning  Econo«ics 
By:  CARTER  I  BURGESS,  INC, 


V  600 
PAGE 


FORT  SAM  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARK 
EEAP  ALTERNATIVES 


Weather  File  Code: 
Location: 


SANANTON 

FORT  SAN  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

SuRmer  Clearness  Number: 

0.90 

Winter  Clearness  Nunber: 

0.90 

Sunnmer  Design  Dry  Bulb: 

97 

(F) 

Sumer  Design  Wet  Bulb: 

74 

(F) 

Winter  Design  Dry  Bulb: 

29 

(F) 

Sumer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod:  1.0818 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(Lb-min./hr/cuft) 

Design  Simulation  Period: 

January  To  December 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

CLTD/CLF 

(Transfer  Function  Method) 

Time/Date  Program  was  Run: 

8:22:11 

4/18/94 

Dataset  Name: 

B1395 

.TM 
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AIRFLOW  -  ALTERNATIVE  2 
lERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflou  Quantities) 


Outside 

System  System 

Airflow 

Nutber  Type 

(Cfm) 

1  BPMZ 

4,577 

2  VTCV 

944 

3  BPMZ 

7,229 

4  VTCV 

1,530 

5  VTCV 

1,472 

6  VTCV 

525 

Totals 

16,277 

CAPACITY  -  ALTERNATIVE  2 
ENERGY  CONSERVATION  SIMULATION 


Cooling 

•---  Mam 
Heating 

Return 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

16,774 

16,774 

16,926 

3,302 

3,302 

3,334 

25,835 

25,835 

26,076 

5,355 

5,355 

5,406 

5,152 

5,152 

5,201 

1,837 

1,838 

1,855 

58,255 

58,255 

58,798 

Auxil. 

Room 

Exhaust 

SiBjply 

Exhaust 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

4,730 

0 

0 

975 

0 

0 

7,470 

0 

0 

1,581 

0 

0 

1,521 

0 

0 

542 

0 

0 

16,820 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


.  Cooling  - 

Main  Sys.  Aux.  Sys.  Opt.  Vent 
System  System  Capacity  Capacity  Capacity 
Nunber  Type  (Tons)  (Tons)  (Tons) 

1  BPMZ  61.4  0.0  0.0 

2  VTCV  11.2  0.0  0.0 


3  BPMZ 

78.9 

0.0 

0.0 

4  VTCV 

17.8 

0.0 

0.0 

5  VTCV 

17.4 

0.0 

0.0 

6  VTCV 

5.9 

0.0 

0.0 

Totals 

192.6 

0.0 

0.0 

The  building 


Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Totals 

Capacity 

Capacity 

Capacity 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

61.4 

-234,413 

0 

0 

11.2 

-50,285 

0 

0 

78.9 

-408,239 

0 

0 

17.8 

-69,699 

0 

0 

17.4 

-96,956 

0 

0 

5.9 

-37,483 

0 

0 

192.6 

-897,074 

0 

0 

at  hour  13  month  8  with  a  capacity  of 


Heating 


Reheat 

Hunidif . 

opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

-234,413 

0 

0 

0 

-50,285 

0 

0 

0 

-408,239 

0 

0 

0 

-69,699 

0 

0 

0 

-96,956 

0 

0 

0 

-37,483 

0 

0 

0 

-897,074 

192.6  tons 
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ENGINEERING  CHECKS  -  ALTERNATIVE  2 
lERGY  CONSERVATION  SIMULATION 


NGINEERING  CHECKS 


Percent 

---  Heating  - 

System 

Main/ 

System 

Outside 

cfn^ 

cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

BtUi/ 

Floor  Area 

Nunber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

BPMZ 

27.29 

1.83 

273.4 

149.2 

80,42 

1.83 

-25.60 

9,155 

2 

Main 

VTCV 

28.57 

1.75 

294.7 

168.4 

71.26 

1.75 

-26.65 

1,887 

3 

Main 

BPMZ 

27.98 

1.79 

327.6 

183.3 

65.45 

1.79 

-28.24 

14,458 

4 

Main 

VTCV 

28.57 

1.75 

301.3 

172.2 

69.70 

1.75 

-22.78 

3,060 

5 

Main 

VTCV 

28.57 

1.75 

295.4 

168.8 

71.09 

1.75 

-32.93 

2,944 

6 

Main 

VTCV 

28.57 

1.75 

310.6 

177.5 

67.61 

1.75 

-35.70 

1,050 
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System 


Block 


BPMZ 


*  BYPASS  MULT I ZONE 


raked  at  Time  ==> 


COOLING  COIL  PEAK 
No/Hr:  8/14 


Outside  Air  s=> 

OAOB/UB/HR: 

75/  76/111.1 

* 

* 

OADB: 

95  * 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  ♦ 

(Btiii) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Roof  Cond 

0 

40,114 

40,114 

5.45  * 

0 

0.00  * 

0 

-21,001 

8.96 

Glass  Solar 

12,236 

0 

12,236 

1.66  * 

32,186 

7.11  * 

0 

0 

0.00 

Glass  Cond 

4,272 

0 

4,272 

0.58  * 

-2,136 

-0.47  * 

-13,196 

-13,196 

5.63 

Wall  Cond 

3,452 

-1,645 

1,807 

0.25  * 

3,833 

0.85  * 

-8,979 

-11,850 

5.06 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

-5,412 

-5,412 

2.31 

Infiltration 

6,974 

6,974 

0.95  * 

2,279 

0.50  * 

-6,767 

-6,767 

2.89 

Sub  Total-s> 

26,933 

38,470 

65,403 

8.88  * 

36,163 

7.99  * 

-34,355 

-58,227 

24.84 

Internal  Loads 

* 

* 

Lights 

41,432 

7,312 

48,744 

6.62  * 

42,270 

9.34  * 

0 

0 

0.00 

People 

70,503 

70,503 

9.58  * 

47,163 

10.42  * 

0 

0 

0.00 

Mi  sc 

90,670 

0 

0 

90,670 

12.31  * 

72,536 

16.03  * 

0 

0 

0.00 

Sub  Total ss> 

202,605 

7,312 

0 

209,917 

28.51  * 

161,969 

35.78  * 

0 

0 

0.00 

Ceiling  Load 

37,295 

-37,295 

0 

0.00  * 

36,089 

7.97  * 

-23,872 

0 

0.00 

Outside  Air 

0 

0 

0 

209,207 

28.41  * 

0 

0.00  * 

0 

-203,024 

86.61 

Sup.  Fan  Heat 

26,838 

3.65  * 

0.00  * 

26,838 

-11.45 

Ret.  Fan  Heat 

8,946 

8,946 

1.22  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

218,400 

218,400 

29.66  * 

218,400 

48.25  * 

0 

0 

0.00 

B|BUSt  Heat 

-2,441 

0 

-2,441 

-0.33  ♦ 

0.00  * 

0 

0.00 

IPnninal  Bypass 

0 

0 

0 

-0.00  * 

* 

0.00  * 

0 

0.00 

Grand  Total»> 

485,234 

14,991 

0 

736,270 

100.00  * 

452,621 

100.00  * 

-58,227 

-234,413 

100.00 

*****  CLG  SPACE  PEAK 
Mo/Hr:  8/14 


KEATING  COIL  PEAK  ******** 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


(Tons) 

(Mbh) 

(Nbh) 

(cfm) 

Deg  F 

Main  Clg 

61.4 

736.3 

555.8 

16,774 

83.5 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

Totals 

61.4 

736.3 

-ncAliNu  UUIL  otLcCTIUN------’ 

Capacity  Coil  Airfl  Ent 

Lvg 

Type 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-234.4 

16,774  60.3 

73.2 

Infil 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

Preheat 

-0.0 

16,774  60.3 

53.1 

Mincfra 

Reheat 

0.0 

c 

I  0.0 

0.0 

Return 

Hunidif 

0.0 

c 

)  0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

c 

1  0.0 

0.0 

Rm  Exh 

Total 

-234.4 

Auxil 

Leaving  DB/UB/NR 


Gross  Total 


-AREAS-  — 
Glass 


(sf)  (X) 


Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

9,155 

68.2  82.4 

51.9 

51.0  55.7 

Part 

0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

165 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

9,155 

0  0 

Wall 

2,310 

266  12 

•AIRFLOUS  (cfm) 

"ENGINEERING  CHECKS— 

"TEMPERATURES 

(F)— 

Cooling 

Heating 

Clg  X  QA 

27.3 

Type 

Clg 

Htg 

4,577 

4,577 

Clg  Cfm/Sqft 

1.83 

SADB 

53.1 

73.2 

153 

153 

Clg  Cfffl/Ton 

273.38 

Plenum 

90.9 

61.8 

16,774 

16,774 

Clg  SqftAon 

149.21 

Return 

78.5 

70.0 

0 

0 

Clg  Btuh/Sqft 

80.42 

Ret/OA 

83.1 

58.8 

16,774 

16,774 

No.  People 

183 

Runarnd 

78.0 

70.0 

4,577 

4,577 

Htg  X  OA 

27.3 

Fn  MtrTD 

0.5 

0.5 

0 

0 

Htg  Cfm/SqFt 

1.83 

Fn  BldTD 

0.4 

0.4 

0 

0 

Htg  Btuh/SqFt 

-25.60 

Fn  Frict 

1.1 

1.1 

Trane  Air  Conditioning  Economics 
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System 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


*********************  COOLING  COIL  PEAK  **************************1 
^aked  at  Tine  «>  Mo/Hr;  8/12 


Outside  Air  ==> 

OADB/WB/HR;  91/  76/117.0 

* 

* 

OADB: 

92  * 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  • 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btiii) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btiii) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

6,075 

6,075 

4.52  * 

0 

0.00  * 

0 

-4,137 

8.23 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  • 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Uall  Cond 

2,086 

153 

2,238 

1.66  * 

2,759 

3.77  * 

-5,412 

-7,065 

14.05 

Partition 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

-2,886 

-2,886 

5.74 

Infiltration 

1,475 

1,475 

1.10  * 

493 

0.67  * 

-1,395 

-1,395 

2.77 

Sub  Total==> 

3,560 

6,228 

9,789 

7.28  * 

3,252 

4.44  * 

-9,693 

-15,483 

30.79 

Internal  Loads 

* 

* 

Lights 

8,430 

1,488 

9,918 

7.38  ♦ 

8,759 

11.96  ♦ 

0 

0 

0.00 

People 

17,351 

17,351 

12.90  * 

9,907 

13.53  * 

0 

0 

0.00 

Misc 

12,881 

0 

0 

12,881 

9.58  * 

10,305 

14.07  * 

0 

0 

0.00 

Sub  Total s=> 

38,662 

1,488 

0 

40,150 

29.86  * 

28,970 

39.56  • 

0 

0 

0.00 

Ceiling  Load 

7,716 

-7,716 

0 

0.00  * 

7,764 

10.60  * 

-5,790 

0 

0.00 

Outside  Air 

0 

0 

0 

44,242 

32.90  * 

0 

0.00  * 

0 

-41,847 

83.22 

Sup.  Fan  Heat 

7,045 

5.24  * 

0.00  * 

7,045 

-14.01 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0-00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

33,246 

33,246 

24.72  * 

33,246 

45.40  * 

0 

0 

0.00 

B|aust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

^^minal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  • 

0 

0.00 

Grand  Total==> 

83,184 

0 

0 

134,471 

100.00  * 

73,232 

100.00  * 

-15,483 

-50,285 

100.00 
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CLC  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Mo/Hr:  7/18 


Mo/Hr:  13/  1 


-COOLING  COIL  SELECTION- 


Total  Capacity 


(Tons) 

(Mbh) 

Main  Clg 

11.2 

134.5 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

11.2 

134.5 

Sens  Cap. 
<Mbh) 
90.7 
0.0 
0.0 


Coil  Airfl 
(cfm) 
3,302 
0 
0 


Entering  DB/UB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

1,887 

81.8 

67.9 

83.1 

55.5 

54.8 

64.9 

Part 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

88 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Uall 

1,887 

1,232 

-HEATING  COIL  SELECTION 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


Capacity 

<Mbh) 

-50.3 

0.0 

-0.0 

0.0 

0.0 

0.0 

-50.3 


Coil  Airfl 
(cfm) 
3,302 
0 

3,302 

0 

0 

0 


Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

58.3 

72.4 

Infil 

0,0 

0.0 

Supply 

58.3 

55.5 

Mincfm 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 
Auxil 

AIRFLOWS  (cfm) 
Cooling 
944 
31 
3,302 
0 

3,302 
944 
0 
0 


Heating 

944 

31 

3,302 

0 

3,302 

944 


--ENGINEERING  CHECKS- 
Clg 


—TEMPERATURES  (F)  — 


Htg 


X  OA 

28.6 

Type 

Clg 

Htg 

Cfm/Sqft 

1.75 

SADB 

57.5 

74.3 

Cfm/Ton 

294.69 

Plenun 

90.9 

60.3 

Sqft/Ton 

168.39 

Return 

78.0 

70.0 

Btuh/Sqft 

71.26 

Ret/OA 

81.8 

58,3 

People 

38 

Runarnd 

78.0 

70.0 

X  QA 

28.6 

Fn  MtrTD 

0.5 

0.5 

Cfm/SqFt 

1.75 

Fn  BldTD 

0.4 

0.4 

Btuh/SqFt 

-26.65 

Fn  Frict 

1.1 

1.1 

221 
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Systc 


Block 


BPN2 


BYPASS  NULTIZONE 


r********************«*  COOLING  COIL  PEAK  *** 
Taked  at  Time  =>  No/Hr:  8/U 

Outside  Air  «>  OADB/WB/HR:  95/  76/111.1 


Latent 

(Btuh) 


Space 

Ret.  Air 

Sens.'t’Lat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

62,339 

Glass  Solar 

42,112 

0 

Glass  Cond 

23,383 

0 

Wall  Cond 

1,603 

-12 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

10,128 

Sub  Totals»> 

77,226 

62,327 

Internal  Loads 

Lights 

65,432 

11,547 

People 

111,037 

Nisc 

61,953 

0 

Sub  Total »> 

238,422 

11,547 

Ceiling  Load 

63,922 

-63,922 

Outside  Air 

0 

0 

Syp.  Fan  Heat 

Ret.  Fan  Heat 

13,779 

Duct  Heat  Pkup 

0 

OV/UNDR  Sizing 

201,715 

^wust  Heat 

-3,855 

0nninal  Bypass 

0 

Grand  Totalss> 

581,285 

19,875 

CLG  SPACE  PEAK  ***^**^***  HEATING  COIL  PEAK  ****♦*♦♦ 


Mo/Hr: 

OADB: 


7/18 

92 


Net 

Parent  • 

Space 

Parent  • 

Space  Peak 

Coil  Peak 

Parent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(X)  * 

(Btiii) 

(X)  ♦ 

(Btiii) 

(Btuh) 

(X) 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

62,339 

6.59  * 

0 

0.00  * 

0 

-33,704 

8.26 

42,112 

4.45  * 

52,528 

9.89  * 

0 

0 

0.00 

23,383 

2.47  * 

21,917 

4.13  * 

-72,232 

-72,232 

17.69 

1,591 

0.17  * 

1,697 

0.32  * 

-4,797 

-6,356 

1.56 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

0 

0.00  * 

0 

0.00  * 

-5,970 

-5,970 

1.46 

10,128 

1.07  * 

3,858 

0.73  * 

-10,688 

-10,688 

2.62 

139,553 

14.75  * 

* 

80,000 

15.07  * 

* 

-93,686 

-128,949 

31.59 

76,978 

8.13  * 

67,039 

12.62  * 

0 

0 

0.00 

111,037 

11.73  * 

73,321 

13.81  * 

0 

0 

0.00 

61,953 

6.55  * 

49,562 

9.33  * 

0 

0 

0.00 

249,969 

26.41  * 

189,922 

35.77  * 

0 

0 

0.00 

0 

0.00  * 

59,367 

11.18  * 

-35,263 

0 

0.00 

303,836 

32.11  * 

0 

0.00  * 

0 

-320,625 

78.54 

41,336 

4.37  * 

0.00  * 

41,336 

-10.13 

13,779 

1.46  * 

0.00  * 

0 

0.00 

0 

0.00  * 

0.00  * 

0 

0.00 

201,715 

21.32  * 

201,715 

37.99  • 

0 

0 

0.00 

-3,855 

-0.41  * 

0.00  * 

0 

0.00 

0 

-0.00  * 

* 

0.00  * 

* 

0 

0.00 

946,332 

100.00  * 

531,003 

100.00  * 

-128,949 

-408,239 

100.00 

Mo/Hr:  13/  1 
OADB:  29 


Total  Capacity 


(Tons) 

(Mbh) 

Main  Clg 

78.9 

946.3 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

78.9 

946.3 

. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

705.0 

25,835 

83.6 

69.0 

0.0 

0 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

l/UB/HR 

Leaving  DB/WB/HR 

Grains 

Deg  F 

Deg  F 

Grains 

86.6 

57.9 

57.3 

71.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. AREAS . 

Gross  Total  Glass  (sf)  (X) 


Floor 

14,458 

Part 

0 

ExFlr 

182 

Roof 

14,458 

0  0 

Wall 

2,548 

1,456  57 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


HEATING  COIL  SELECTION 


Capacity  Coil  Airfl 


(Mbh) 

(cfm) 

-408.2 

25,835 

0.0 

0 

-0.0 

25,835 

0.0 

0 

0.0 

0 

0.0 

-408.2 

0 

Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

60.0 

74.6 

Inffl 

0.0 

0.0 

Supply 

60.0 

59.0 

Mincfm 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 
Auxil 

AIRFLOWS  (cfm) 

Cooling 

Heating 

7,229 

7,229 

241 

241 

25,835 

25,835 

9,042 

9,042 

25,835 

25,835 

7,229 

7,229 

0 

0 

0 

0 

-ENGINEERING  CHECKS- 

Clg  X  OA 

28.0 

Clg  Cfm/Sqft 

1.79 

Clg  Cfm/Ton 

327.60 

Clg  Sqft/Ton 

183.34 

Clg  Btuh/Sqft 

65.45 

No.  People 

289 

Htg  X  QA 

28.0 

Htg  Cfm/SqFt 

1.79 

Htg  Btuh/SqFt 

-28.24 

—TEMPERATURES  (F)  — 


Type 

Clg 

Htg 

SADB 

59.0 

74.6 

Plenum 

92.0 

62.3 

Return 

78.5 

70.0 

Ret/OA 

83.3 

58.5 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.5 

0.5 

Fn  BlcfTD 

0.4 

0.4 

Fn  Frict 

1.1 

1.1 

Trane  Air  Conditioning  Economics 
By:  CARTER  A  BURGESS,  INC. 


Syste 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


aked  at  Time 


COOLING  COIL  PEAK 
Mo/Hr:  8/12 


CLG  SPACE  PEAK 
Mo/Hr:  7/18 


Outside  Air  »> 

OADB/UB/HR:  91/  76/117.0 

* 

* 

QADB: 

92  * 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Sens.-fLat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  ♦ 

Space  Sens 

Tot  Sens 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Roof  Cond 

0 

9,873 

9,873 

4.63 

* 

0 

0.00  ♦ 

0 

•7,193 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Infiltration 

2,343 

2,343 

1.10 

* 

799 

0.67  * 

-2,262 

-2,262 

Sub  Total»=> 

2,343 

9,873 

12,216 

5.73 

* 

799 

0.67  * 

-2,262 

-9,455 

Internal  Loads 

* 

* 

Lights 

13,316 

2,350 

15,666 

7.35 

* 

14,381 

12.11  * 

0 

0 

People 

28,121 

28,121 

13.19 

* 

16,065 

13.53  * 

0 

0 

Misc 

20,888 

0 

0 

20,888 

9.79 

* 

16,710 

14.07  * 

0 

0 

Sii>  Total»> 

62,325 

2,350 

0 

64,675 

30.33 

* 

47,156 

39.71  * 

0 

0 

Ceiling  Load 

12,223 

-12,223 

0 

0.00 

* 

12,324 

10.38  * 

-7,193 

0 

Outside  Air 

0 

0 

0 

70,287 

32.96 

* 

0 

0.00  * 

0 

-67,860 

Sup.  Fan  Heat 

7,616 

3.57 

* 

0.00  * 

7,616 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

OV/UNDR  Sizing 

58,475 

58,475 

27.42 

* 

58,475 

49.24  * 

0 

0 

j^aust  Heat 

0 

0 

0 

0.00 

• 

0.00  * 

0 

^Pninal  Bypass 

0 

0 

0 

0.00 

* 

0.00  * 

0 

Grand  Total «=> 

135,365 

0 

0 

213,268 

100.00 

* 

118,754 

e 

100.00  * 

-9,455 

-69,699 
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HEATING  COIL  PEAK  ♦^♦**** 
Mo/Hr:  13/  1 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
10.32 
0.00 
0.00 
0.00 
0.00 
0.00 
3.2S 
13.57 

0.00 

0.00 

0.00 

0.00 

0.00 

97.36 

-10.93 

0.00 

0.00 

0.00 

0.00 

0.00 

100.00 


-COOLING  COIL  SELECTION- 


-  AREAS- 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Nbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,060 

Main  Clg 

17.8 

213.3 

143.6 

5,355 

81.8 

68.0  84.1 

56.2 

55.5  66.7 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,060 

0 

0 

Totals 

17.8 

213.3 

Wall 

0 

0 

0 

—HEATING  COIL  SELECTION . 

-AIRFLOUS  (cfm) 

"ENGINEERING  CHECKS" 

-TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  QA 

28.6 

Type 

Clg 

Htg 

<Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,530 

1,530 

Clg  Cfm/Sqft 

1.75 

SADB 

57.5 

71.6 

Main  Htg 

-69.7 

5,355 

58.3 

70.3 

Infil 

51 

51 

Clg  Cfm/Ton 

301.31 

Plenum 

90.6 

62.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Stpply 

5,355 

5,355 

Clg  Sqft/Ton 

172.18 

Return 

78.0 

70.0 

Preheat 

-0.0 

5,355 

58.3 

56.2 

Mincfm 

1,874 

1,874 

Clg  Btuh/Sqft 

69.70 

Ret/QA 

81.8 

58.3 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

5,355 

5,355 

No.  People 

61 

Runarnd 

78.0 

70.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,530 

1,530 

Htg  X  OA 

28.6 

Fn  MtrTD 

0.3 

0.3 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

1.75 

Fn  BldTD 

0.2 

0.2 

Total 

-69.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-22.78 

Fn  Frict 

0.7 

0.7 
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System 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


COOLING  COIL  PEAK 


CLG  SPACE  PEAK  *^*****^**  HEATING  COIL  PEAK 


^Eaked  at  Time  **> 

No/Hr:  8/12 

* 

Mo/Hr: 

7/13 

Mo/Hr;  13/  1 

Outside  Air  *=> 

OADB/UB/HR;  91/  76/117.0 

* 

* 

QADB: 

95 

QADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent 

Space  Peak 

Coil  P.ak 

Parent 

Sens. ’•‘Let. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btiii) 

(X)  * 

(Btltfl) 

CX) 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

9,457 

9,457 

4.52  * 

0 

0.00 

0 

-6,315 

6.51 

Glass  Solar 

17,940 

0 

17,940 

8.57  * 

15,410 

13.49 

0 

0 

0.00 

Glass  Cond 

2,758 

0 

2,758 

1.32  * 

3,441 

3.01 

-11,410 

•11,410 

11.77 

Wall  Cond 

3,888 

359 

4,247 

2.03  • 

4,317 

3.78 

-9,779 

-13,125 

13.54 

Partition 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

p;00 

-5,970 

-5,970 

6.16 

Infiltration 

2,283 

2,283 

1.09  * 

883 

0.77 

-2,176 

-2,176 

2.24 

Sub  Total==> 

26,868 

9,816 

36,684 

17.53  * 

24,051 

21.05 

-29,335 

-38,996 

40.22 

Internal  Loads 

• 

Lights 

13,153 

2,321 

15,474 

7.39  ♦ 

13,153 

11.51 

0 

0 

0.00 

People 

27,261 

27,261 

13.03  * 

12,777 

11.18 

0 

0 

0.00 

Nisc 

20,096 

0 

0 

20,096 

9.60  * 

16,077 

14.07 

0 

0 

0.00 

Sub  Totalss> 

60,510 

2,321 

0 

62,831 

30-02  * 

42,006 

36.77 

0 

0 

0.00 

Ceiling  Load 

12,137 

-12,137 

0 

0.00  * 

14,225 

12.45 

-9,661 

0 

0.00 

Outside  Air 

0 

0 

0 

68,479 

32.72  * 

0 

0.00 

0 

-65,287 

67.34 

Sup.  Fan  Heat 

7,327 

3.50  * 

0.00 

7,327 

-7,56 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNOR  Sizing 

33,971 

33,971 

16.23  • 

33,971 

29.73 

0 

0 

0.00 

H^aust  Heat 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

nominal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

0 

0.00 

Grand  Total"> 

133,486 

0 

0 

209,292 

100.00  * 

114,252 

100.00 

-38,996 

-96,956 

100.00 

wwAk 

-AREAS - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf)  (X) 

(Tons) 

(Nbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  2,944 

Main  Clg  17.4 

209.3 

141.3 

5,152 

81-8  67.9  83.5 

56.2  55.0 

64.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

182 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  2,944 

0  0 

Totals  17.4 

209.3 

Wall  2,548 

230  9 

—HEATING 

COIL  SELECTIOM 

1 . 

-AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

28.6 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,472 

1,472 

Clg  Cfm/Sqft 

1.75 

SADB 

57.5 

77.0 

Main  Htg 

-97.0 

5,152 

58.3 

75.7 

Infil 

49 

49 

Clg  Cfm/Ton 

295.40 

Plenum 

91.0 

59.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,152 

5,152 

Clg  Sqft/Ton 

168.80 

Return 

78.0 

70.0 

Preheat 

-0.0 

5,152 

58.3 

56.2 

Mincfm 

1,803 

1,803 

Clg  Btuh/Sqft 

71.09 

Ret/QA 

81.8 

58.3 

Reheat 

0.0 

0 

0.0 

0,0 

Return 

5,152 

5,152 

No.  People 

59 

Runarnd 

78.0 

70.0 

Himidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,472 

1,472 

Htg  X  QA 

28.6 

Fn  MtrTD 

0.3 

0.3 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.75 

Fn  BldTD 

0.2 

0.2 

Total 

-97.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-32.93 

Fn  Frict 

0.7 

0.7 

224 


Tr«ne  Air  Conditioning  Economics 
By;  CARTER  t  BURGESS,  INC. 


V  600 
PAGE  9 


System 


Peak 


VTCV 


VARIABLE  TEHP  CONSTANT  VOL 


**********************  COOLING  COIL  PEAK 
aked  at  Time  Mo/Hr:  8/12 


Outside  Air  «> 

OADB/UB/HR:  91/  76/117.0 

* 

* 

QAOB: 

95  * 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Perent  * 

space  Peak 

Coil  Peak 

Perent 

Sens.'f’Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

3,355 

3,355 

4.73  * 

0 

0.00  * 

0 

-2,126 

5.67 

Glass  Solar 

3,120 

0 

3,120 

4.39  * 

2,680 

6.91  * 

0 

0 

0.00 

Glass  Cond 

480 

0 

480 

0.68  * 

598 

1.54  * 

-1,984 

-1,984 

5.29 

Wall  Cond 

2,630 

226 

2,856 

4.02  * 

2,709 

6.99  * 

-6,457 

-8,349 

22.27 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0-00  * 

-3,575 

-3,575 

9.54 

Infi Itration 

801 

801 

1.13  * 

315 

0.81  * 

-776 

-776 

2.07 

Sub  Total«> 

7,031 

3,581 

10,612 

14.95  * 

6,302 

16.26  * 

-12,793 

-16,811 

44.85 

Internal  Loads 

* 

* 

Lights 

4,691 

828 

5,519 

7.77  * 

4,691 

12.10  * 

0 

0 

0.00 

People 

9,723 

9,723 

13.70  * 

4,557 

11.76  * 

0 

0 

0.00 

Nisc 

1,792 

0 

0 

1,792 

2.52  • 

1,433 

3.70  * 

0 

0 

0.00 

Sub  Total==> 

16,206 

828 

0 

17,034 

23.99  * 

10,681 

27.56  * 

0 

0 

0.00 

Ceiling  Load 

4,409 

-4,409 

0 

0.00  * 

5,085 

13.12  * 

-4,018 

0 

0.00 

Outside  Air 

0 

0 

0 

24,042 

33.87  * 

0 

0-00  * 

0 

-23,285 

62.12 

Sup.  Fan  Heat 

2,613 

3.68  * 

0.00  * 

2,613 

-6.97 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

|V/UNDR  Sizing 

16,692 

16,692 

23.51  • 

16,692 

43.06  * 

0 

0 

0.00 

^aust  Heat 

0 

0 

0 

0.00  * 

0.00  ♦ 

0 

0.00 

BRminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  * 

0 

0.00 

Grand  Total==> 

44,338 

0 

0 

70,994 

100.00  * 

38,761 

100.00  * 

-16,811 

-37,483 

100.00 

CLG  SPACE  PEAK 
Mo/Hr:  7/13 


HEATING  COIL  PEAK  •***♦**♦ 
Mo/Hr:  13/  1 


. COOLING  COIL  SELECTION . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Main  Clg 

5.9 

71.0 

48.2 

1,837 

81.8 

68.1  84.2 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

5.9 

71.0 

> • .UPATf UR 

eci  ERTTiw-- 

lAi - 

^AIRFLOWS  (CTin) 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

525 

Main  Htg 

-37.5 

1,838 

58.3 

77.1 

Infil 

18 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,837 

Preheat 

-0.0 

1,837 

58.3 

57.2 

Mincfm 

643 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,837 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

525 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-37.5 

Auxil 

0 

. AREAS . 

Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F 

Grains 

Floor 

1,050 

57.2 

55.9 

67.0 

Part 

0 

0.0 

0.0 

0.0 

ExFlr 

109 

0.0 

0.0 

0.0 

Roof 

1,050 

0 

0 

Wall 

1,526 

40 

3 

--ENGINEERING  CHECKS- 

—TEMPERATURES  (F)— 

Heating 

Clg 

X  OA 

28.6 

Type 

Clg 

Htg 

525 

Cl9 

Cfm/Sqft 

1.75 

SADB 

58.5 

78.5 

18 

Clg 

Cfm/Ton 

310.59 

Plenum 

91.3 

57.9 

1,838 

Clg 

Sqft/Ton 

177.48 

Return 

78.0 

70.0 

643 

Clg 

Btuh/Sqft 

67.61 

Ret/QA 

81.8 

58.3 

1,838 

No. 

People 

21 

Runarnd 

78-0 

70.0 

525 

Htg 

X  OA 

28.6 

Fn  MtrTD 

0.3 

0.3 

0 

Htg 

Cfm/SqFt 

1.75 

Fn  BldTD 

0.2 

0.2 

0 

Htg 

Btuh/SqFt 

-35.70 

Fn  Frict 

0.7 

0.7 
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MONTHLY  ENERGY  CONSUMPTION  *  ALTERNATIVE  2 


MONTHLY 


ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

99,942 

275 

333 

1 

4 

Feb 

91,512 

262 

438 

1 

3 

March 

130,513 

283 

84 

23 

1 

April 

136,166 

335 

10 

49 

0 

May 

149,138 

382 

0 

72 

0 

June 

153,772 

406 

0 

90 

0 

July 

161,171 

427 

0 

105 

0 

Aug 

168,454 

433 

0 

114 

0 

Sept 

151,379 

415 

0 

86 

0 

Oct 

137,693 

306 

51 

39 

1 

Nov 

121,654 

289 

114 

20 

1 

Dec 

110,713 

276 

471 

3 

3 

Total 

1,612,106 

433 

1,501 

602 

4 

Building  Energy  Consunption  » 
Source  Energy  Consumption  » 


173,625  (Btu/Sq  FtAear) 
511,949  <Btu/Sq  Ft/Year) 


Floor  Area  « 


32,554  (Sq  Ft) 


Trane  Afr  Conditioning  Economics 
By:  CARTER  &  BURGESS,  INC. 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


Q  U  1  P  M  E  N  T 


ENERGY  CONSUMPTION 


Ref  Equip  .  Monthly  Consumption 


Nun 

Code 

Jan 

Feb  Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

20835 

19168  22501 

20835 

21668 

21668 

20835 

22501 

20835 

21668 

19168 

20835 

252,515 

PK 

65.1 

65.1  65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

1 

MISC  LD 

ELEC 

45403 

41009  45403 

43938 

45403 

43938 

45403 

45403 

43938 

45403 

43938 

45403 

534,579 

PK 

61.0 

61.0  61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

2 

MISC  LD 

GAS 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

MISC  LD 

P  H0TH20 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1100L 

ELEC 

2397 

AIR-CLD  RECIP  >45  TONS 

1744  10502  14864  18798 

21700 

24137 

26187 

21193 

14718 

10618 

3974 

170,832 

PK 

37.5 

37.5  42.4 

69.2 

80.8 

91.3 

98.7 

98.4 

91.5 

63.9 

49.5 

37.5 

98.7 

1 

EQ5200 

ELEC 

103 

CONDENSER  FANS 

70  612  1208 

1655 

1988 

2559 

2448 

2003 

1104 

618 

178 

14,547 

PK 

0.8 

0.7  2.5 

7.0 

8.5 

9.3 

10.5 

10.5 

9.4 

4.6 

3.1 

1.4 

10.5 

1 

EQ5001 

ELEC 

1864 

CHILLED  UATER  PUIP  C 
1655  2677  2498 

.V. 

2580 

2580 

2498 

2677 

2498 

2580 

2274 

2081 

28,463 

PK 

7.5 

7.5  7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

1 

EQ5303 

ELEC 

75 

CONTROLS 

67  108 

100 

104 

104 

100 

108 

100 

104 

91 

84 

1,145 

PK 

0.3 

0.3  0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

2 

EQ1001S 

ELEC 

212 

2-STG  CTV  <555  TONS 
443  7155  12986 

17986 

21714 

25147 

27652 

21182 

10645 

6201 

1116 

152,438 

PK 

26.4 

26.4  32.0 

64.5 

82.8 

97.3 

112.6 

116.6 

106.7 

42.7 

33.8 

26.4 

116.6 

EQ5100 


COOLING  TOWER 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


ELEC 

328 

0  4543 

4584 

4735 

4735 

4584 

4912 

4584 

4735 

3859 

1970 

43,569 

PIC 

13.7 

0.0  13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13.7 

13-7 

13.7 

EQ5100 

COOLING  TOUER 

UATER 

1 

1  23 

49 

72 

90 

105 

114 

86 

39 

20 

3 

602 

PK 

0.0 

0.0  0.1 

0.3 

0.4 

0.4 

0.5 

0.5 

0.5 

0.2 

0.1 

0.0 

0.5 

EQ5001 

CHILLED  UATER  PUMP  C.V. 

ELEC 

366 

789  3796 

3830 

3956 

3956 

3830 

4105 

3830 

3956 

3224 

1898 

37,538 

PK 

11.4 

11.4  11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

EQ5010 

CONDENSER  UATER  PUMP  C.V. 

ELEC 

477 

1029  4951 

4996 

5160 

5160 

4996 

5354 

4996 

5160 

4206 

2476 

48,963 

PK 

14.9 

14.9  14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14-9 

14.9 

14.9 

14.9 

EQ5300 

CONTROL  PANEL  1  INTERLOCK 

ELEC 

32 

69  332 

335 

346 

346 

335 

359 

335 

346 

282 

166 

3,283 

PK 

1.0 

1.0  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

9679 

8743  9679 

9367 

9679 

9367 

9679 

9679 

9367 

9679 

9367 

9679 

113,968 

PK 

13.0 

13.0  13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1406 

1270  1406 

1361 

1406 

1361 

1406 

1406 

1361 

1406 

1361 

1406 

16,556 

PK 

1.9 

1.9  1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

EQ4001 

AIRFOIL  CENTRIF.  FAN 

C.V. 

ELEC 

12760 

11525  12760 

12348 

12760 

12348 

12760 

12760 

12348 

12760 

12348 

12760 

150,234 

PK 

17.1 

17.1  17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1079 

974  1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PK 

1.5 

1.4  1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

1079 

974  1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PK 

1.5 

1.5  1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

EQ4003 

FC  CENTRIF. 

FAN  C.V. 

ELEC 

744 

672  744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

8,760 

PK 

1.0 

1.0  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

EQ2001 

GAS  FIRE  TUBE  HOT  UATER 

GAS 

6 

8  11 

0 

0 

0 

0 

0 

0 

4 

12 

84 

126 

PK 

0.7 

0.1  0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.4 

0.7 

EQ5020 

HEAT  UATER  CIRC.  PUMP 

C.V. 

ELEC 

410 

559  753 

37 

0 

0 

0 

0 

0 

261 

761 

2759 

5,541 

PK 

7.5 

7.5  7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

228 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  2 


w 

ELEC 

16 

21 

29 

1 

0 

0 

0 

0 

0 

10 

29 

105 

212 

PIC 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

1 

EQ5307 

BOILER 

CONTROLS 

ELEC 

28 

38 

51 

3 

0 

0 

0 

0 

0 

18 

51 

185 

372 

PIC 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

2 

EQ2001 

GAS  FIRE  TUBE 

HOT  UATER 

GAS 

327 

430 

73 

9 

0 

0 

0 

0 

0 

47 

102 

387 

1,375 

PIC 

3.0 

3.2 

0.7 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.7 

2.7 

3,2 

2 

EQ5020 

HEAT  UATER  CIRC.  PUMP  C.V. 

ELEC 

261 

278 

142 

26 

0 

0 

0 

0 

0 

96 

180 

296 

1,280 

PIC 

0.7 

0.7 

0.7 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.7 

0.7 

0.7 

2 

EQ5240 

BOILER 

FORCED  DRAFT 

FAN 

ELEC 

214 

228 

116 

21 

0 

0 

0 

0 

0 

79 

148 

243 

1,051 

PIC 

0.6 

0.6 

0.6 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.6 

0.6 

0.6 

2 

EQ5307 

BOILER 

CONTROLS 

ELEC 

175 

186 

95 

18 

0 

0 

0 

0 

0 

65 

121 

199 

858 

PIC 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

229 
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Trane  Air  Conditioning  Economics 
By:  CARTER  &  BURGESS,  INC. 


UTILITY  PEAK 


CHECKSUMS 


Utility  ELECTRIC  DEMAND 


Peak  Value  432.7  (kU) 

Yearly  Time  of  Peak  12  (hr)  8  (mo) 


Hour  12  Month  8 


Eqp. 

Utility 

Percnt 

Ref. 

Equipment 

Demand 

Of  Tot 

Num. 

Code  Name 

Equipment  Description 

(kU) 

(X> 

Cooling  Equipment 

1 

EQ1100L 

AIR-CLD  RECIP  >45  TONS 

113.0 

26.11 

2 

EQ1001S 

2-STG  CTV 

<555  TONS 

157.7 

36.44 

Sub  Total 

270.6 

62.54 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

13.0 

3.01 

2 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

1.9 

0.44 

3 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

17.1 

3.96 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

1.4 

0.34 

m 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

1.5 

0.34 

6 

SUMMATION 

OF  FAN  ELECTRICAL  DEMAND 

1.0 

0.23 

Sub  Total 

36.0 

8.31 

Sub  Total 

0.0 

0.00 

Miscellaneous 


Lights 

65.1 

15.05 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

61.0 

14.10 

Sub  Total 

126.1 

29.15 

Grand  Total 

432.7 

100.00 

230 
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FORT  SAM  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARK 
EEAP  ALTERNATIVES 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sumner  Clearness  Number:  0,90 

Winter  Clearness  Nisnber:  0.90 

Sumer  Design  Dry  Bulb:  97 

Sumer  Design  Wet  Bulb:  74 

Winter  Design  Dry  Bulb:  29 

Sumer  Ground  Relectance:  0.20 

Winter  Ground  Relectance:  0.20 

Air  Density:  0.0738  (Lbm/cuft) 

Air  Specific  Heat:  0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod:  1.0818  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor:  4,761.9  (Btu-min./hr/cuft) 

Enthalpy  Factor:  4.4255  (Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  15:10:27  4/17/94 

Dataset  Name:  B1395  .TM 


<F) 

<F) 

(F) 


SANANTON 
FORT  SAM  HOUSTON 
29.0  (deg) 

98.0  (deg) 

6 

792  (ft) 

29.0  (in.  Hg) 
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AIRFLOW  “  ALTERNATIVE  3 
[ERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

----  Main 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nunber  Type 

(Cf«) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  BPMZ 

4,577 

16,774 

16,774 

16,926 

4,730 

0 

0 

2  VTCV 

944 

3,302 

3,302 

3,334 

975 

0 

0 

3  BPMZ 

7,229 

25,835 

25,835 

26,076 

7,470 

0 

0 

4  VTCV 

1,530 

5,355 

5,355 

5,406 

1,581 

0 

0 

5  VTCV 

1,472 

5,152 

5,152 

5,201 

1,521 

0 

0 

6  VTCV 

525 

1,837 

1,838 

1,855 

542 

0 

0 

Totals 

16,277 

58,255 

58,255 

58,798 

16,820 

0 

0 

CAPACITY  -  ALTERNATIVE  3 
ENERGY  CONSERVATION  SIMULATION 

. SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


. .  Cooling  - 

Main  Sys.  Aux.  Sys.  Opt.  Vent 

System  System 
Nunber  Type 

1  BPMZ 

2  VTCV 

3  BPMZ 

4  VTCV 

5  VTCV 

6  VTCV 
Totals 


Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Totals 

Capacity 

Capacity 

Capacity 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

61.4 

-234,413 

0 

0 

11.2 

-50,285 

0 

0 

78.9 

-408,239 

0 

0 

17.8 

-69,699 

0 

0 

17.4 

-96,956 

0 

0 

5.9 

-37,483 

0 

0 

192.6 

-897,074 

0 

0 

Capacity 

(Tons) 

61.4 
11.2 
78.9 
17.8 

17.4 
5.9 

192.6 


Capacity 

(Tons) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Capacity 

(Tons) 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Heating  . - 

Reheat  Humidif.  Opt.  Vent 
Capacity  Capacity  Capacity 
(Btuh)  (Btuh)  (Btuh) 


0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 


Heating 

Totals 

(Btuh) 

*234,413 

-50,285 

-408,239 

-69,699 

-96,956 

-37,483 

-897,074 


The  building  peaked  at  hour  13  month  8  with  a  capacity  of 


192.6  tons 
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ENGINEERING  CHECICS  -  ALTERNATIVE  3 


lERGY  CONSERVATION  SIMULATION 


ENGINEERING 


C  H  E  C  1C  S 


Percent 

—  Heating  - 

System 

Main/ 

System 

(Xjtside 

cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Nunber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

BPMZ 

27.29 

1.83 

273.4 

149.2 

80.42 

1.83 

-25.60 

2 

Main 

VTCV 

28.57 

1.75 

294.7 

168.4 

71.26 

1.75 

-26.65 

3 

Main 

BPMZ 

27.98 

1.79 

327.6 

183.3 

65.45 

1.79 

•28.24 

4 

Main 

VTCV 

28.57 

1.75 

301.3 

172.2 

69.70 

1.75 

-22.78 

5 

Main 

VTCV 

28.57 

1.75 

295.4 

168.8 

71.09 

1.75 

-32.93 

6 

Main 

VTCV 

28.57 

1.75 

310.6 

177.5 

67.61 

1.75 

-35.70 

Floor  Area 
Sq  Ft 

9,155 
1,887 
14,458 
3, 

2, 

1. 


V  600 
PAGE  31 


233 


ill 


Trane  Air  Conditioning  Economics 
By:  CARTER  &  BURGESS,  INC. 


V  600 
PAGE  32 


System 


1 


Block 


BPMZ 


BYPASS  MJLTIZONE 


*********************  COOLING  COIL  PEAK 
laked  at  Time  >»>  No/Hr:  8/14 


Outside  Air  ==> 

OADB/WB/HR:  95/  76/111.1 

* 

OADB: 

95 

* 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

40,114 

40,114 

5.45  * 

0 

0.00 

0 

-21,001 

8.96 

Glass  Solar 

12,236 

0 

12,236 

1.66  * 

32,186 

7.11 

0 

0 

0.00 

Glass  Cond 

4,272 

0 

4,272 

0.58  * 

-2,136 

-0.47 

-13,196 

-13,196 

5.63 

Wall  Cond 

3,452 

-1,645 

1,807 

0.25  * 

3,833 

0.85 

-8,979 

-11,850 

5.06 

Partition 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

-5,412 

-5,412 

2.31 

Infiltration 

6,974 

6,974 

0.95  * 

2,279 

0.50 

-6,767 

-6,767 

2.89 

Sub  Totalss> 

26,933 

38,470 

65,403 

8.88  * 

36,163 

7.99 

-34,355 

-58,227 

24.84 

Internal  Loads 

* 

Lights 

41,432 

7,312 

48,744 

6.62  * 

42,270 

9.34 

0 

0 

0.00 

People 

70,503 

70,503 

9.58  ♦ 

47,163 

10.42 

0 

0 

0,00 

Mi  sc 

90,670 

0 

0 

90,670 

12.31  * 

72,536 

16.03 

0 

0 

0.00 

Sub  Total=-> 

202,605 

7,312 

0 

209,917 

28.51  * 

161,969 

35.78 

0 

0 

0.00 

Ceiling  Load 

37,295 

-37,295 

0 

0.00  * 

36,089 

7,97 

-23,872 

0 

0.00 

Outside  Air 

0 

0 

0 

209,207 

28.41  * 

0 

0.00 

0 

-203,024 

86.61 

Sup.  Fan  Heat 

26,838 

3.65  * 

0.00 

26,838 

-11.45 

Ret.  Fan  Heat 

8,946 

8,946 

1.22  * 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

218,400 

218,400 

29.66  * 

218,400 

48.25 

0 

0 

0.00 

B^ust  Heat 

-2,441 

0 

-2,441 

-0.33  * 

0.00 

0 

0.00 

[Prininal  Bypass 

0 

0 

0 

-0.00  * 

* 

0.00 

0 

0.00 

Grand  Total"> 

485,234 

14,991 

0 

736,270 

100.00  * 

452,621 

100.00 

* 

-58,227 

-234,413 

100.00 

CLG  SPACE  PEAK 
No/Hr:  8/14 


HEATING  COIL  PEAK 
Mo/Hr:  13/  1 


**#«**«* 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


(Tons) 

(Mbh) 

Main  Clg 

61.4 

736.3 

Aux  Clg 

0.0 

0,0 

Opt  Vent 

0.0 

0.0 

Totals 

61.4 

736.3 

(Nbh) 

555.8 

0.0 

0.0 


<cf») 

16,774 

0 


Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

9,155 

83.5 

68.2 

82.4 

51.9 

51.0 

55.7 

Part 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

165 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

9,155 

0 

0 

Wall 

2,310 

266 

12 

—HEATING  COIL  SELECTIO 

N . 

Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-234.4 

16,774 

60.3 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

16,774 

60.3 

Reheat 

0.0 

0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-234.4 

0 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

4,577 

4,577 

73.2 

Infil 

153 

153 

0.0 

Supply 

16,774 

16,774 

53.1 

Mincfm 

0 

0 

0.0 

Return 

16,774 

16,774 

0.0 

Exhaust 

4,577 

4,577 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

-ENGINEERING 

CHECKS- - 

Clg  X  OA 

27.3 

Clg  Cfm/Sqft 

1.83 

Clg  Cfm/Ton 

273.38 

Clg  Sqft/Ton 

149.21 

Clg  Btuh/Sqft 

80.42 

No.  People 

183 

Htg  X  OA 

27.3 

Htg  Cfm/SqFt 

1.83 

Htg  Btuh/SqFt 

-25.60 

--TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SADB 

53.1 

73.2 

Plenun 

90.9 

61.8 

Return 

78.5 

70.0 

Ret/OA 

83.1 

58.8 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.5 

0.5 

Fn  BldTD 

0.4 

0.4 

Fn  Frict 

1.1 

1.1 
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System  2  Peak  VTCV  *  VARIABLE  TEMP  CONSTANT  VOL 


ked  at  Time  —> 


COOLING  COIL  PEAK  ♦**♦*>•^********♦******★♦**★1 
Ho/Hr:  8/12 


Outside  Air  *=> 

OADB/UB/HR:  91/  76/117.0 

* 

* 

OAOB: 

92  * 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.-fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(BtUi) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

6,075 

6,075 

4.52  * 

0 

0.00  * 

0 

-4,137 

8.23 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Uall  Cond 

2,086 

153 

2,238 

1.66  ♦ 

2,759 

3.77  * 

-5,412 

-7,065 

14.05 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0-00  * 

0 

0.00  * 

-2,886 

-2,886 

5.74 

Infiltration 

1,475 

1,475 

1.10  • 

493 

0.67  * 

-1,395 

-1,395 

2.77 

Sub  Totals=> 

3,560 

6,228 

9,789 

7.28  * 

3,252 

4.44  * 

-9,693 

-15,483 

30.79 

Internal  Loads 

* 

* 

Lights 

8,430 

1,488 

9,918 

7.38  * 

8,759 

11.96  * 

0 

0 

0.00 

People 

17,351 

17,351 

12.90  * 

9,907 

13.53  * 

0 

0 

0.00 

Nisc 

12,881 

0 

0 

12,881 

9.58  * 

10,305 

14.07  * 

0 

0 

0.00 

Sub  Total»> 

38,662 

1,488 

0 

40,150 

29.86  * 

28,970 

39.56  * 

0 

0 

0.00 

Ceiling  Load 

7,716 

-7,716 

0 

0.00  * 

7,764 

10,60  * 

-5,790 

0 

0.00 

Outside  Air 

0 

0 

0 

44,242 

32.90  * 

0 

0.00  • 

0 

-41,847 

83.22 

Sup.  Fan  Heat 

7,045 

5.24  * 

0.00  * 

7,045 

-14.01 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0-00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

33,246 

33,246 

24.72  * 

33,246 

45.40  * 

0 

0 

0.00 

m^Hist  Heat 

0 

0 

0 

0.00  * 

0.00  ♦ 

0 

0.00 

luminal  Bypass 

0 

0 

0 

0.00  * 
it 

0.00  * 

0 

0.00 

Grand  Totalss> 

83,184 

0 

0 

134,471 

100.00  * 

73,232 

w 

100.00  * 

-15,483 

-50,285 

100.00 

CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  *** 


Mo/Hr:  7/18 


Mo/Hr:  13/  1 


COOLING  COIL  SELECTION 


AREAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Main  Clg 

11.2 

134.5 

90.7 

3,302 

81.8 

67.9  83.1 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

11.2 

134.5 

>- -UCATf UR 

nCA i 1 nu 

jn - - 

-AIRFLOWS  (cfm) 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

944 

Main  Htg 

-50.3 

3,302 

58.3 

72.4 

Infil 

31 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,302 

Preheat 

-0.0 

3,302 

58.3 

55.5 

Nincfn 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,302 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

944 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-50.3 

Auxil 

0 

Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F  Grains 

Floor 

1,887 

55.5 

54.8  64.9 

Part 

0 

0.0 

0.0  0.0 

ExFlr 

88 

0.0 

0.0  0.0 

Roof 

1,887 

0  0 

Wall 

1,232 

0  0 

--ENGINEERING 

CHECKS-- 

—TEMPERATURES  (F)-- 

Heating 

Clg  X  OA 

28.6 

Type 

Clg 

Htg 

944 

Clg  Cfm/Sqft 

1.75 

SADB 

57.5 

74.3 

31 

Clg  Cfm/Ton 

294.69 

Plemm 

90.9 

60.3 

3,302 

Clg  Sqft/Ton 

168.39 

Return 

78,0 

70.0 

0 

Clg  Btuh/Sqft 

71.26 

Ret/OA 

81.8 

58.3 

3,302 

No.  People 

38 

Runarnd 

78.0 

70.0 

944 

Htg  X  OA 

28.6 

Fn  MtrTD 

0.5 

0.5 

0 

Htg  Cfm/SqFt 

1.75 

Fn  BldTD 

0.4 

0.4 

0 

Htg  Btuh/SqFt 

-26.65 

Fn  Frict 

1.1 

1.1 
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System 


Block 


BPNZ 


-  BYPASS  NULTIZONE 


*********************  COOLING  COIL  PEAK 
ked  at  Time  «>  Mo/Hr:  8/14 

Outside  Air  *=>  OADB/WB/HR:  95/  76/111.1 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 


Space 

Sens.-^Lat. 

(Btuh) 

0 

0 

0 


Glass  Solar 

42,112 

Glass  Cond 

23,383 

Wall  Cond 

1,603 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

10,128 

Sub  Total ==> 

77,226 

Internal  Loads 

Lights 

65,432 

People 

111,037 

Misc 

61,953 

Sub  Total »> 

238,422 

Ceiling  Load 

63,922 

Outside  Air 

0 

Sup.  Fan  Heat 

Ret.  Fan  Heat 

Duct  Heat  Pkup 

OV/UNDR  Sizing 

201,715 

m^t  Heat 

^Hinal  Bypass 

Grand  Total ==> 

581,285 

Ret.  Air 
Sensible 
(Btuh) 
0 
0 

62,339 

0 

0 

-12 


62,327 

11,547 

0 

11,547 

-63,922 

0 

13,779 

0 

-3,855 

0 

19,875 


Ret.  Air 
Latent 
(Btuh) 


•r***  CLG  SPACE  PEAK 

* 

Mo/Hr: 

7/18 

* 

* 

OAOB; 

92 

Net 

Percnt  * 

Space 

Percnt 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

0 

0.00  * 

0 

0.00 

0 

0.00  * 

0 

0.00 

62,339 

6.59  * 

0 

0.00 

42,112 

4.45  * 

52,528 

9.89 

23,383 

2.47  * 

21,917 

4.13 

1,591 

0.17  * 

1,697 

0.32 

0 

0.00  * 

0 

0.00 

0 

0.00  * 

0 

0.00 

10,128 

1.07  * 

3,858 

0.73 

139,553 

14.75  * 

* 

80,000 

15.07 

76,978 

8.13  * 

67,039 

12.62 

111,037 

11.73  * 

73,321 

13.81 

61,953 

6.55  * 

49,562 

9.33 

249,969 

26.41  * 

189,922 

35.77 

0 

0.00  * 

59,367 

11.18 

303,836 

32.11  * 

0 

0.00 

41,336 

4.37  * 

0.00 

13,779 

1.46  * 

0.00 

0 

0.00  * 

0.00 

201,715 

21.32  * 

201,715 

37.99 

-3,855 

-0.41  * 

0.00 

0 

-0.00  * 

0.00 

946,332 

100.00  * 

531,003 

100.00 

Total  Capacity 


-COOLING  COIL  SELECTION- 


(Tons) 

(Mbh) 

Main  Clg 

78.9 

946.3 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

78.9 

946.3 

Sens  Cap. 
(Mbh) 
705.0 
0.0 
0.0 


Coil  Airfl 
(cfm) 
25,835 
0 
0 


HEATING  COIL  PEAK  ******** 
Ho/Hr:  13/  1 
QADB:  29 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-72,232 

•4,797 

0 

-5,970 

-10,688 

-93,686 

0 

0 

0 

0 

-35,263 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-33,704 

0 

-72,232 

-6,356 

0 

-5,970 

-10,688 

-128,949 

0 

0 

0 

0 

0 

-320,625 

41,336 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
8.26 
0.00 
17.69 
1.56 
0.00 
1.46 
2.62 
31.59 

0.00 

0.00 

0.00 

0.00 

0.00 

78.54 

-10.13 

0.00 

0.00 

0.00 

0.00 

0.00 


-128,949  -408,239  100.00 


Entering  DB/WB/HR  Leaving  OB/UB/HR  Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

14,458 

83.6 

69.0 

86.6 

57.9 

57.3 

71.7 

Part 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

182 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Wall 

14,458 

2,548 

0 

1,456 


0 

57 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


-HEATING 

Capacity 

(Mbh) 

-408.2 

0.0 

-0.0 

0.0 

0.0 

0.0 

-408.2 


COIL  SELECTION 
Coil  Airfl 
(cfm) 
25,835 
0 

25,835 
0 
0 
0 


-AIRFLOWS  (cfm)- 


•-ENGINEERING  CHECKS- 


-- TEMPERATURES  (F)— 


Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

28.0 

Type 

Clg 

Htg 

Deg  F 

Deg  F 

Vent 

7,229 

7,229 

Clg  Cfm/Sqft 

1.79 

SADB 

59.0 

74.6 

60.0 

74.6 

Infil 

241 

241 

Clg  CfiR/Ton 

327.60 

Plenum 

92.0 

62.3 

0.0 

0.0 

Supply 

25,835 

25,835 

Clg  Sqft/Ton 

183.34 

Return 

78.5 

70.0 

60.0 

59.0 

Mincfro 

9,042 

9,042 

Clg  Btuh/Sqft 

65.45 

Ret/OA 

83.3 

58.5 

0.0 

0.0 

Return 

25,835 

25,835 

No.  People 

289 

Runarnd 

78.0 

70.0 

0.0 

0.0 

Exhaust 

7,229 

7,229 

Htg  X  OA 

28.0 

Fn  MtrTD 

0.5 

0.5 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.79 

Fn  BldTD 

0.4 

0.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-28.24 

Fn  Frict 

1.1 

1.1 
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Systew  4  Peak  VTCV  -  VARIABLE  TEMP  CONSTANT  VOL 


•••*  COOLING  COIL  PEAK  **********»«««««<fo«t««***«i 


Kaked  at  Time 

ss:> 

Mo/Hr;  8/12 

*  Mo/Hr: 

7/18 

* 

Mo/Hr:  13/  1 

Outside  Air  «*> 

OADB/WB/HR:  91/  76/117.0 

*  OADB: 

* 

92 

* 

it 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  *  Space 

Parent 

* 

Space  Peak 

Coil  Peak 

Parent 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot  •  Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  *  (Btuh) 

(X) 

(Btiii) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

9,873 

9,873 

4.63  *  0 

0.00 

0 

-7,193 

10.32 

Glass  Solar 

0 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Partition 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  *  0 

0.00 

0 

0 

0.00 

Infiltration 

2,343 

2,343 

1.10  *  799 

0.67 

-2,262 

-2,262 

3.25 

Sub  Total»> 

2,343 

9,873 

12,216 

5.73  *  799 

0.67 

-2,262 

-9,455 

13.57 

Internal  Loads 

* 

Lights 

13,316 

2,350 

15,666 

7.35  *  14,381 

12.11 

0 

0 

0.00 

People 

28,121 

28,121 

13.19  *  16,065 

13.53 

0 

0 

0.00 

Misc 

20,888 

0 

0 

20,888 

9.79  *  16,710 

14.07 

0 

0 

0.00 

Sub  Total»> 

62,325 

2,350 

0 

64,675 

30.33  *  47,156 

39.71 

0 

0 

0.00 

Ceiling  Load 

12,223 

-12,223 

0 

0.00  *  12,324 

10.38 

-7,193 

0 

0.00 

Outside  Air 

0 

0 

0 

70,287 

32.96  *  0 

0.00 

0 

-67,860 

97.36 

Sup.  Fan  Heat 

7,616 

3.57  * 

0.00 

7,616 

-10.93 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

58,475 

58,475 

27.42  *  58,475 

49.24 

0 

0 

0.00 

imaust  Heat 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

^Mninal  Bypass 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

Grand  Total~> 

135,365 

0 

0 

213,268 

100.00  *  118,754 

100.00 

-9,455 

-69,699 

100.00 

CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


COOLING  COIL  SELECTION . /yiEAS 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  OB/UB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,060 

Main  Clg 

17.8 

213.3  143.6 

5,355 

81.8 

68.0  84.1 

56.2 

55.5  66.7 

Part 

0 

Aux  Clg 

0.0 

0.0  0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0  0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,060 

0 

0 

Totals 

17.8 

>--UPATf UC 

213.3 

rnti  cci  err tnu.. ...... 

Wall 

0 

0 

0 

I.UIL  iCLtl*  1 1UH-- 

-AIRFLOWS  (cfm) 

—ENGINEERING  CHECKS— 

"TEMPERATURES  (F)— 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  QA 

28.6 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

1,530 

1,530 

Clg  Cfm/Sqft 

1.75 

SADB 

57.5 

71.6 

Main  Htg 

-69.7 

5,355  58.3 

70.3 

Infil 

51 

51 

Clg  Cfm/Ton 

301.31 

Plenum 

90.6 

62.6 

Aux  Htg 

0.0 

0  0.0 

0.0 

Supply 

5,355 

5,355 

Clg  Sqft/Ton 

172.18 

Return 

78.0 

70.0 

Preheat 

-0.0 

5,355  58.3 

56.2 

Mincfm 

1,874 

1,874 

Clg  Btuh/Sqft 

69.70 

Ret/OA 

81.8 

58.3 

Reheat 

0.0 

0  0.0 

0.0 

Return 

5,355 

5,355 

No.  People 

61 

Runarnd 

78.0 

70.0 

Hunidif 

0.0 

0  0.0 

0.0 

Exhaust 

1,530 

1,530 

Htg  X  OA 

28.6 

Fn  MtrTO 

0.3 

0.3 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.75 

Fn  BldTD 

0.2 

0.2 

Total 

-69.7 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-22.78 

Fn  Frict 

0.7 

0.7 
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System 


Peak 


VTCV 


VARIABLE  TEMP  CONSTANT  VOL 


**********************  COOLING  COIL  PEAK  ********************************  q|^q  sp^cE  PEAK 


aked  at  Time  >=> 
Outside  Air  »> 


Mo/Hr: 

OADB/UB/HR: 


Space 

Ret.  Air 

Sens. Hat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

9,457 

Glass  Solar 

17,940 

0 

Glass  Cond 

2,758 

0 

Wall  Cond 

3,888 

359 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

2,283 

Sub  Total ss> 

26,868 

9,816 

Internal  Loads 

Lights 

13,153 

2,321 

People 

27,261 

Mi  sc 

20,096 

0 

Sub  Totalss> 

60,510 

2,321 

Ceiling  Load 

12,137 

-12,137 

Outside  Air 

0 

0 

Sup.  Fan  Heat 

Ret.  Fan  Heat 

0 

Duct  Heat  Pkup 

0 

OV/UNDR  Sizing 

33,971 

Hipust  Heat 

0 

[^^inal  Bypass 

0 

Grand  Total»> 

133,486 

0 

8/12 

91/  76/117.0 


(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

9,457 

17,940 

2,758 

4,247 

0 

0 

2,283 

36,684 

15,474 

27,261 

20,096 

62,831 

0 

68,479 

7,327 

0 

0 

33,971 

0 

0 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
4.52 
8.57 
1.32 
2.03 
0.00 
0.00 
1.09 
17.53 

7.39 

13.03 

9.60 

30.02 

0.00 

32.72 

3.50 

0.00 

0.00 

16.23 

0.00 

0.00 


209,292  100.00 


No/Hr: 

QAOB: 

Space 

Sensible 

(Btuh) 

0 

0 

0 

15,410 

3,441 

4,317 

0 

0 

883 

24,051 

13,153 

12,777 

16,077 

42,006 

14,225 

0 


33,971 


7/13 

95 

Parent 
Of  Tot 
(X) 
0.00 
0.00 
0.00 
13.49 
3.01 
3.78 
0.00 
0.00 
0.77 
21.05 

11.51 

11.18 

14.07 

36.77 

12.45 

0.00 

0.00 

0.00 

0.00 

29.73 

0.00 

0.00 


114,252  100.00 


*******  heating  coil  peak  ******** 
No/Hr:  13/  1 
OADB:  29 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-11,410 

-9,779 

0 

-5,970 

-2,176 

-29,335 

0 

0 

0 

0 

-9,661 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-6,315 

0 

-11,410 

-13,125 

0 

-5,970 

-2,176 

-38,996 

0 

0 

0 

0 

0 

-65,287 

7,327 

0 

0 

0 

0 

0 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
6.51 
0.00 
11.77 
13.54 
0.00 
6.16 
2.24 
40.22 

0.00 

0.00 

0.00 

0.00 

0.00 

67.34 

-7.56 

0.00 

0.00 

0.00 

0.00 

0.00 


-38,996  -96,956  100.00 


Total  Capacity 


(Tons) 

(Mbh) 

Main  Clg 

17.4 

209.3 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

17.4 

209.3 

. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

141.3 

5,152 

81.8 

67.9 

0.0 

0 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

t/WB/HR 

Leaving  DB/UB/HR 

Grains 

Deg  F 

Deg  F 

Grains 

83.5 

56.2 

55.0 

64.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. AREAS . 

Gross  Total  Glass  (sf)  (X) 


Floor 

2,944 

Part 

0 

ExFlr 

182 

Roof 

2,944 

0 

0 

Wall 

2,548 

230 

9 

—HEATING  COIL  SELECTIO 

N . 

Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-97.0 

5,152 

58.3 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

5,152 

58.3 

Reheat 

0.0 

0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-97.0 

0 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

1,472 

1,472 

75.7 

Infil 

49 

49 

0.0 

Supply 

5,152 

5,152 

56.2 

Mincfm 

1,803 

1,803 

0.0 

Return 

5,152 

5,152 

0.0 

Exhaust 

1,472 

1,472 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

—ENGINEERING 

CHECKS- 

Clg  X  OA 

28.6 

Clg  Cfm/Sqft 

1.75 

Clg  Cfm/Ton 

295.40 

Clg  Sqft/Ton 

168.80 

Clg  Btuh/Sqft 

71.09 

No.  People 

59 

Htg  X  OA 

28.6 

Htg  Cfm/SqFt 

1-75 

Htg  Btuh/SqFt 

-32.93 

TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SADB 

57.5 

77.0 

Plenun 

91.0 

59.6 

Return 

78.0 

70.0 

Ret/OA 

81.8 

58.3 

Runarnd 

78.0 

70.0 

Fn  MtrTD 

0.3 

0.3 

Fn  BldTD 

0.2 

0.2 

Fn  Frict 

0.7 

0.7 
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System  6 

Peak 

VTCV 

-  VARIABLE  TEMP  CONSTANT  VOL 

^^Ak************** 

*******  COOLIMG  COIL 

PEAJC  ***** 

PEAK  *****^ 

*******  HEATING  COIL  PEAK  *' 

^^Kked  at  Time  »=> 

No/Hr:  8/12 

* 

Mo/Hr: 

7/13 

* 

Mo/Hr:  13/  1 

Outside  Air  **> 

OADB/UB/HR:  91/  76/117.0 

* 

* 

OADB: 

95 

* 

* 

OADB:  29 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Perent 

* 

Space  Peak  Coil  Peak 

Parent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(BtUi) 

(X)  * 

(Btuh) 

(X) 

* 

(BtUi)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

3,355 

3,355 

4.73  * 

0 

0.00 

* 

0  -2,126 

5.67 

Glass  Solar 

3,120 

0 

3,120 

4.39  * 

2,680 

6.91 

* 

0  0 

0.00 

Glass  Cond 

480 

0 

480 

0.68  * 

598 

1.54 

* 

-1,984  -1,984 

5.29 

Wall  Cond 

2,630 

226 

2,856 

4.02  * 

2,709 

6.99 

* 

-6,457  -8,349 

22.27 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0,00 

* 

-3,575  -3,575 

9.54 

Infiltration 

801 

801 

1.13  * 

315 

0.81 

-776  -776 

2.07 

Sub  TotBl==> 

7,031 

3,581 

10,612 

14.95  * 

6,302 

16.26 

* 

-12,793  -16,811 

44.85 

Internal  Loads 

* 

* 

Lights 

4,691 

828 

5,519 

7.77  * 

4,691 

12.10 

* 

0  0 

0.00 

People 

9,723 

9,723 

13.70  * 

4,557 

11.76 

* 

0  0 

0.00 

Mi  sc 

1,792 

0 

0 

1,792 

2-52  * 

1,433 

3.70 

* 

0  0 

0.00 

Sub  Total ss> 

16,206 

828 

0 

17,034 

23.99  * 

10,681 

27.56 

* 

0  0 

0.00 

Ceiling  Load 

4,409 

-4,409 

0 

0.00  * 

5,085 

13.12 

* 

-4,018  0 

0.00 

Outside  Air 

0 

0 

0 

24,042 

33.87  * 

0 

0.00 

* 

0  -23,285 

62.12 

Si4>.  Fan  Heat 

2,613 

3-68  * 

0.00 

* 

2,613 

-6.97 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

16,692 

16,692 

23.51  * 

16,692 

43.06 

* 

0  0 

0.00 

^jkust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

^^inal  Bypass 

0 

0 

0 

0.00  * 
* 

0.00 

* 

it 

0 

0.00 

Grand  Total ==> 

44,338 

0 

0 

70,994 

100.00  * 

38,761 

100.00 

* 

-16,811  -37,483 

100.00 

Total  Capacity  Sens  Cap.  Coil  Airfl 

1  AWN - - 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

AREAS 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cftn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,050 

Main  Clg  5.9 

71.0 

48.2 

1,837 

81.8  68. 

1  84.2 

57.2  55.9 

67.0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0.0 

0.0  0.0 

0.0 

ExFlr  109 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  1.050 

0  0 

Totals  5.9 

71.0 

Wall  1,526  40  3 

mil  eci  errtnu _ 

nCA 1  I NU 

A  wn 

- AiKrLUHd  iCTm; 

CHECKS--  --TEMPERATURES 

(F)— 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg  X  OA 

28.6  Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

525 

525  Clg  Cfm/Sqft 

1.75  SAOB  58.5 

78.5 

Main  Htg  -37.5 

1,838 

58.3 

77.1 

Infil 

18 

18  Clg  Cfm/Ton 

310.59  Plenum  91.3 

57.9 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,837 

1,838  Clg  Sqft/Ton 

177.48  Return  78.0 

70.0 

Preheat  -0.0 

1,837 

58.3 

57.2 

Mincfm 

643 

643  Clg  Btuh/Sqft 

67.61  Ret/OA  81.8 

58.3 

Reheat  0.0 

0 

0.0 

0.0 

Return 

1,837 

1,838  No 

People 

21  Runarnd  78.0 

70.0 

Htinidif  0.0 

0 

0.0 

0.0 

Exhaust 

525 

525  Htg  X  OA 

28.6  Fn  MtrTO  0.3 

0.3 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.75  Fn  BldTD  0.2 

0.2 

Total  -37.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-35.70  Fn  Frict  0.7 

0-7 
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Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS,  INC. 


MONTHLY 


ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

(kW) 

(Them) 

(1000  Gl) 

(Thne/hr) 

Jan 

106,965 

245 

334 

6 

4 

Feb 

95,826 

226  _ 

434 

5 

3 

March 

125,903 

252 

79 

42 

1 

April 

123,784 

279 

10 

79 

0 

May 

132,214 

308 

0 

112 

0 

June 

133,504 

321 

0 

137 

0 

July 

137,741 

332 

0 

158 

0 

Au9 

143,418 

337 

•  0 

173 

0 

Sept 

131,994 

329 

0 

135 

0 

Oct 

126,957 

263 

51 

68 

1 

Nov 

116,934 

255 

115 

40 

1 

Dec 

113,849 

245 

474 

12 

3 

Total 

1,489,086 

337 

1,498 

965 

4 

Building  Energy  Consunnption  > 

160,719 

<Btu/Sq  Ft/Year) 

Floor  Area  « 

Source  Energy  Consumption  « 

473,244  (Btu/Sq  Ft/Year) 

32,554  (Sq  Ft) 
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Trane  Air  Conditioning  Economics 
By:  CARTER  t  BURGESS,  INC. 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Null 

Equip 

Code 

Jan 

Feb 

Mar 

Apr 

----  Monthly  Consumption 
May  June  July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

20835 

19168 

22501 

20835 

21668 

21668 

20835 

22501 

20835 

21668 

19168 

20835 

252,515 

PK 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

65.1 

1 

MISC  LD 

ELEC 

45403 

41009 

45403 

43938 

45403 

43938 

45403 

45403 

43938 

45403 

43938 

45403 

534,579 

PK 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 
P  H0TK20 
PK 

6  MISC  LD 
P  CHILL 
PK 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 

0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 

0  0 

0.0  0.0 


1  EQ1001S  2-STG  CTV  <555  TONS 


ELEC 

1380 

1183  8631 

13100 

17985 

21603 

24995 

27589 

21576 

11622 

8013 

2816 

PK 

23.5 

23.5  30.7 

68.8 

86.8 

99.8 

111.4 

115.7 

107.7 

42.0 

33.7 

23.5 

1 

EQ5100 

COOLING  TOWER 

ELEC 

1658 

0  6541 

6104 

6304 

6304 

6104 

6541 

6104 

6304 

5557 

4100 

PK 

18.2 

0.0  18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

18.2 

1 

EQ5100 

COOLING  TOWER 

WATER 

6 

5  42 

79 

112 

137 

158 

173 

135 

68 

40 

12 

PK 

0.0 

0.0  0.2 

0.5 

0.6 

0.7 

0.7 

0.7 

0.7 

0.3 

0.2 

0.1 

1 

EQ5001 

CHILLED  WATER 

PUMP 

C.V. 

ELEC 

4847 

4449  8924 

8327 

8600 

8600 

8327 

8924 

8327 

8600 

7581 

6388 

PK 

24.9 

24.9  24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

24.9 

1 

EQ5010 

CONDENSER  WATER  PUMP  C.V. 

ELEC 

2908 

2670  5354 

4996 

5160 

5160 

4996 

5354 

4996 

5160 

4549 

3833 

PK 

14.9 

14.9  14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

CONTROL  PANEL  &  INTERLOCK 


0 

0.0 


0 

0.0 


160,492 

115.7 


61,620 

18.2 


965 

0.7 


91,895 

24.9 


55,137 

14.9 
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w 

ELEC 

195 

179 

359 

335 

346 

346 

335 

359 

335 

346 

305 

257 

3,697 

PK 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

EQ4003 

FC 

CENTRIF, 

.  FAN  C.V. 

ELEC 

9679 

8743 

9679 

9367 

9679 

9367 

9679 

9679 

9367 

9679 

9367 

9679 

113,968 

PIC 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

1 

EQ4003 

FC 

CENTRIF. 

.  FAN  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ4003 

FC 

CENTRIF. 

.  FAN  C.V. 

ELEC 

1406 

1270 

1406 

1361 

1406 

1361 

1406 

1406 

1361 

1406 

1361 

1406 

16,556 

PIC 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

3 

EQ4001 

AIRFOIL  CENTRIF.  FAN 

C.V. 

ELEC 

12760 

11525 

12760 

12348 

12760 

12348 

12760 

12760 

12348 

12760 

12348 

12760 

150,234 

PIC 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

17.1 

4 

EQ4003 

FC 

CENTRIF. 

,  FAN  C.V. 

ELEC 

1079 

974 

1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PIC 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

5 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

ELEC 

1079 

974 

1079 

1044 

1079 

1044 

1079 

1079 

1044 

1079 

1044 

1079 

12,702 

PIC 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1 

EQ4003 

FC 

CENTRIF. 

FAN  C.V. 

r 

ELEC 

744 

672 

744 

720 

744 

720 

744 

744 

720 

744 

720 

744 

8,760 

PIC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

EQ2001 

GAS 

:  FIRE  TUBE  HOT  UATER 

GAS 

334 

434 

79 

10 

0 

0 

0 

0 

0 

51 

115 

474 

1,498 

PIC 

3.5 

3.3 

0.9 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.9 

3.1 

3.5 

1 

EQ5020 

HEAT  UATER 

CIRC.  PUMP 

C.V. 

ELEC 

2520 

2535 

1215 

224 

0 

0 

0 

0 

0 

932 

1633 

2923 

11,983 

PK 

7.5 

7.5 

7.5 

7.5 

0.0 

0.0 

0.0 

0.0 

0.0 

7.5 

7.5 

7.5 

7.5 

1 

EQ5240 

BOILER  FORCED  DRAFT  FAN 

ELEC 

303 

305 

146 

27 

0 

0 

0 

0 

0 

112 

196 

352 

1,442 

PIC 

0.9 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.9 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

169 

170 

81 

15 

0 

0 

0 

0 

0 

63 

109 

196 

804 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

2 

EQ2001 

GAS 

FIRE  TUBE  HOT  UATER 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

EQ5020 

HEAT  UATER 

CIRC.  PUMP 

C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EQ5240 


BOILER  FORCED  DRAFT  FAN 
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ELEC 

PIC 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


2  EQ5307 
ELEC 
PIC 


0 

0.0 


BOILER  CONTROLS 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 
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Trane  Air  Condi tionfng  Economics 
By:  CARTER  A  BURGESS,  INC. 

UTILITY  PEAK  CHECKSUMS  •  ALTERNATIVE  3 


Utility  ELECTRIC  DEMAND 

Peak  Value  336.7  (kW) 

Yearly  Time  of  Peak  12  (hr)  8  (mo) 

Hour  12  Month  8 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

(kU) 

(X) 

Cooling  Equipment 

1  EQ1001S 

2-STG  CTV  <555  TONS 

174.7 

51.87 

Sub  Total 

174.7 

51.87 

Sub  Total 

0.0 

0.00 

Air  Hoving  Equipment 

1 

SUMMATION  OF 

FAN  ELECTRICAL  DEMAND 

13.0 

3.86 

2 

SUMMATION  OF 

FAN  ELECTRICAL  DEMAND 

1.9 

0.56 

3 

SUMMATION  OF 

FAN  ELECTRICAL  DEMAND 

17.1 

5.09 

SUMMATION  OF 

FAN  ELECTRICAL  DEMAND 

1.4 

0.43 

m 

SUMMATION  OF 

FAN  ELECTRICAL  DEMAND 

1.5 

0.43 

SUMATION  OF 

FAN  ELECTRICAL  DEMAND 

1.0 

0.30 

Sub  Total 

36.0 

10.68 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

65.1 

19.33 

Base  Utilities 

0.0 

0.00 

Ml sc  Equipment 

61.0 

18.12 

Sub  Total 

126.1 

37.46 

Grand  Total 

336.7 

100.00 

V  600 
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ESTIMATOR:  S.P.  CLARK 


CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECTNAME:  FORT  SAM  HOUSTON  EEAP  PROJECT  NO:  91 10991 2F 


PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 


SUBMITTAL  35.0% 


ECO  NO/  BUILDING:  IV.  D.  1)  /  BLDG  1395 


TASK  DESCRIPTION  I  QUANTITY 


DATE: 

26- Oct-93 

CHECKED  BY:  DJY 

LABOR 


NO/UNi  UNIT  MH  UNI  HRS  UN  PRICE 


MATERIALS 


234  TON  -  WC,  CENTRIF.  CHILLER 
234  TON  COOLING  TOWER 
PUMPS  &  PIPING 


CONTENGENCY 


OVERHEAD  &  PROFIT 


ITOTAL 


0.00 

0.00 

0.00 

0.00 

26618.00 

67451.00 

67451.00 

1116.18 

52.20 

12214.80 

3790.80 

33.50 

7839.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

COST 


10.00% 


10.00% 


119,030 


$11,903 


11.903 
S142.836I 
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Technical 


CA-SC-SE  Series 
Air  Cooled  Water  Chillers 

CD  80 


Incorporated 


Air  Cooled  Water  Chillers  manufactured  by  TSI  are  designed  to  offer  a  complete  family  of  units  to  fulfill  the  requirements  of 
air  conditioning  through  light  industrial  duty  in  sizes  ranging  from  3  to  136  tons.  All  units  utilize  a  unique  continuous  tube 
condenser  surface  design  which  offers  maximum  heat  transfer  and  minimum  pressure  drop.  Fins  are  spiral  wound  under 
tension  for  complete  metal  to  metal  contact  throughout  the  entire  tube  surface.  Propellor  fans  are  used  for  high  reliability 
and  minimum  maintenance.  These  fans  are  aluminum  bladed,  selected  for  minimum  noise  and  are  direct  driven  by 
poly-phase  motors.  Compressors  are  both  full  hermetic  and  accessible  hermetic,  selected  and  matched  to  condensers  and 
evaporators  for  optimum  performance.  Direct  expansion,  removable  head  coolers  are  used  on  CS,  CD  and  CM  Model 
Chillers. 


Performance 


Leaving 

Water 

Temperature 
Degrees  F 

Total  Unit  Capacity  and  KW  for  Compressor 

AMBIENT  TEMPERATURE  DEGREES  F 

85 

95 

105 

115 

Tons 

KW 

Tons 

KW 

Tons 

KW 

Tons 

KW 

42 

64.6 

69.2 

60.9 

72.4 

57.4 

75.6 

53.3 

79.0 

44 

66.9 

70.4 

63.0 

73.8 

59.4 

77.1 

55.3 

80.6 

45 

68.0 

71.0 

64.1 

74.5 

60.5 

77.7 

56.3 

81.4 

46 

69.1 

71.5 

65.2 

75.0 

61.5 

78.4 

57.3 

82.2 

48 

71.4 

72.6 

67.3 

76.4 

63.5 

80.0 

59.2 

83.8 

50 

73.4 

73.9 

69.3 

77.6 

65.5 

81.6 

— 

^  . 

Construction  Features 

Cabinet  is  constructed  entirely  of  mill  galvanized  sheet  steel  panels  and  formed  structural  members.  All  panels  or  louvers 
are  removable  for  access  and  service. 

Motors  are  three  phase,  1140  RPM,  specifically  designed  for  vertical  shaft,  direct  drive  fan  application  and  utilize 
permanently  lubricated  ball  bearings.  Corrosion  resistant  steel  rod  mounting  brackets  reduce  air  turbulence  and  eliminate 
vibration. 

Fans  are  direct  propeller  type  with  steel  hubs  and  aluminum  blades.  Vertical  air  discharge  through  a  formed  venturi 
minimizes  noise  generation  and  air  recirculation. 

Condenser  coils  are  constructed  with  inch  O.D.  seamless  copper  (drawn)  tubing  and  formed  to  minimize  return  bends 
and  brazed  joints.  Fins  are  spiral  wound  (aluminum)  under  tension  and  designed  to  be  self  spacing  to  completely  eliminate 
exposed  copper  tubing  In  the  finned  area.  Coil  circuiting  has  been  engineered  to  incorporate  integral  sub  cooling. 

Compressors  for  the  "C”  Models  are  accessible  hermetic,  direct  drive  by  4  pole  motor,  complete  with  overload  protection, 
automatic  reversing,  oil  pump,  oil  strainer,  oil  sight  glass,  suction  and  discharge  service  valves.  All  Compressors  are 
mounted  on  shock  mounts,  and  all  have  crankcase  heaters. 

Coolers  for  the  "C”  models  are  direct  expansion  thru  tube  design  having  removable  heads.  Tubes  are  seamless  copper  with 
aluminum  inserts  and  roller  expanded  into  steel  tube  sheets.  Insulated  with  closed  cell  plastic  foam  insulation. 


Specifications 

CD  80  CHILLER 

Copelametic-1750  RPM-Accessible  Hermetic  Compressor  with  Internal  3  Leg  Protection 

Dual  Compressors  with  2Vi"  CDS  Suction  Connections 
6  Cylinders  2-15/16"  Bore  X  2-3/16"  Stroke  Each 
Dual  Refrigerant  Circuits. 

6"  X  36"  Receivers  with  1%"  CDS  Outlet  Connections 
241  lbs  R-22  Refrigerant  Operating  Charge  Above  55°  F. 

100-67-50-33-0%  Capacity  Modulation  Standard 
6-28"  Diameter  Fans. 


ELECTRICAL  DATA  —  Am^perage  For  Each  Compressor 


Across  The  Line  Start 

208/230/3/60 

460/3/60 

Rated  Load  Amps. 
Locked  Rotor  Amps. 

142.0  Each 
594.0  Each 

71.0  Each 
297.0  Each 

Part  Wind  Start 

208/230/3/60 

460/3/60 

Rated  Load  Amps. 
Locked  Rotor  Amps. 

142.0  Each 
340.0  Each 

71.0  Each 
225.0  Each 

1140  RPM  FAN  MOTORS  -  FLA  and  KW 

24"  Fans  Have  V4  HP  28"  Fans  Have  1  HP 

All  Fan  Motors  Have  Inherent  Thermal  Protection  -  3  Leg  Line  Break 


Voltage 

%  HP  FLA 

%  HP  KW 

1  HP  FLA 

1  HP  KW 

208/3/60 

230/3/60 

460/3/60. 

2.4  AMPS 

2.2  AMPS 

1.1  AMPS 

.55  KW 
.55  KW 
.55  KW 

4.8  AMPS 

4.6  AMPS 

2.3  AMPS 

1.1  KW 
1.1  KW 
1.1  KW 

Standard  Features 


Direct  Drive  Condenser  Fans 
With  Guards 
iquid  Receiver  With 
Fusible  Plug 

Liquid  Line  Shut  Off  Valve 
Liquid  Line  Drier 
(Replaceable  Core) 

Liquid  Line  Sight  Glass/ 
Moisture  Indicator 
Thermostatic  Expansion  Valve 


Refrigerant  Charging  Valve 
High  Pressure  Safety  Control 
Low  Pressure  Operating  Control 
Oil  Failure  Control 
Compressor  Service  Valves 
Auto-Pumpdown  Switch 
Integral  Subcooling 
Crankcase  Heater 
Vibration  Isolation  Under 
Compressor 


Removable  Access  Panels 
Hinged  Control  Panel  Access 
Rigging  Points 
Low  Profile 

Compressor  Overload  Protection 
Fan  Motor  Overload  Protection 
Fused  Control  Circuit  115V 
CMu^ssor  Contactor 
Foti  Motor  Contactor 
Prewired  Controls 


Freeze  Control 

Return  Water  Temperature  Control 
Insulated  Evaporator 
Insulated  Suction  Lines 
Refrigerant  Charge  (CA  Only) 

Time  Delay  Between  Compressors 
F20  Fan  Control 
Chiller  Heater 
Manual  Lead  Lag  Control 
Flow  Switch  (Loose) 


SE  2  CD  80 


MOUNTING  HOLES  -  5/8"  LD. 
OPERATING  WEIGHT  3100  LBS. 


2-1/8"  ODS 
(Suction) 
1-1/8"  ODS 
(Liquid) 


MOUNTING  HOLES  5/8"  I.D. 


OPERATING  WEIGHT  1357  LBS. 


Remote  Panel 
SE  Model  Only . . . 
Contains  system  run/ 
pumpdown  switch, 
return  water  thermostat 
and  control  interlocks. 


NOTE:  Liquid  line  kit  shipped  loose  (solenoid,  sight 
glass,  drier.  TXV). 


Continual  engineering  and  research  for  product  improvement  may  result  in  design  and  specification  changes.  Consult  factory  for  certified  drawings. 

Clechnical  Incorporated 


StP  lb  lb: 32 
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®OTAL  NUMBER  OP  PAGES  TO  FOLLOW: 


|E  check  ONE  op  the  FOLLOWING: 

NO  confirmation  required 

CONFIRMATION  NECESSARY 


PHONE:  (817)  847-0082 
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(INCLUDING  COVER  SHEET) 
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Carrier  Corporation 


♦084  SandshefI  Driv« 
R»rt  Worth,  TX  7B137 
(817)  232-2229 
PAX:  (817)  847-8135 


CARTER  AND  BURGESS 
FORT  WORTH,  TEXAS 

ATTN:  SCOTT  CLARK 

SUBJECT:  FT.  SAM  HOUSTON 

154  TON  CHILLER  REPLACEMENT 

DEAR  MR.  CLARK, 

PLEASE  FIND  ATTACHED  SELECTION  RUNS  FOR  BOTH  154  TONS  AND  234  TON 
RESPECTIVELY.  AS  REQUESTED  THE  FOLLOWING  IS  BUDGETARY  PRICING  WITH 
THE  EQUIPMENT  DESCRIPTION.  PLEASE  NOTE: 

IlEM  1«  REFRIGERATION  MACHINE  -  ROTARY  SCREW  TYPE  -  23XL  SERIES 
QUANTITY-001,  HARK  FOR  154  TON 

Carrier  23  series  hermetic  screw  chiller  each 
con^lete  with  compressor,  motor,  cooler,  condenser, 
and  control  console  ready  for  electrical  connections. 
Hiereproeessor  controls  include  meuiual/auto 
start,  safety  indicator  euid  alarm,  soft  loading,  under 
voltage  protection,  motor  current  indication,  low  load 
recycle,  slide  valve  control,  self -diagnostic  check, 
start-counter,  and  running  time  indicator.  This  machine 
is  tested  and  completely  assembled  at  the  factory. 

The  standard  control  wiring  is  factory  installed 

and  wired  to  terminal  strip  for  connection  to  starter  and 

pipe  mounted  flow  switches. 

In  addition,  the  following  items  are  included: 

-Initial  charge  of  R-22  refrigerant,  shipped  in  machine 

-Across  the  line  starter  for  oil  pu)^,  factory  mounted 

-Necessary  labor  for  machine  start  up 

-Complete  set  of  machine  drawings  and  wiring  diagrams 

-Bound  operation  and  maintenance  instructions 

-Factory  applied  insulation  of  the  cooler 

-Neoprene  Isolation  pads 

-Flanged  connections  on  all  water  nozzles 

-Hot  oas  by-pass  -  automatic  (electronic) 

-Refrigerant  isolation  valves  -  for  storage  in  condenser 
-Star  Delta  closed  transition  starter  -  unit  mounted 
-Main  power  disconnect  -  circuit  breaker 
-Ammeter  -  3  phase,  mounted  in  starter  door 
-Voltmeter  -  3  phase,  mounted  in  starter  door 


The  Terms  and  Conditions  55?everse  side  are  part  hereof 
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Page  2 

**001111X01  voltage  1iransfo£iner 
~’One  year  par'ts  and  labor  warranty 
“Freight  to  jobsite 
“Flow  switches 


Among  the  items  NOT  included  are: 


“Rxgging,  carting  or  painting 
-Labor  to  install 
-Equipment  base  or  pad 

“Any  piping  or  accessories  except  as  noted  above 
-Refrigerant  other  than  the  initial  charge 
-Isolators 

-Electrical  work  including  power  and  control  wiring 

above  equipment  FOB  factory  with  freight 
allowed  to  jobsxte  is:  (154  ton) . $5b7o20.00 


Our  price  for  the  above  equipment  FOB  factory  with  freight 
allowed  to  jobsite  is:  (234  ton). . $67.451.00  ^ 


The  price  for  equipment  and  materials  as  outlined  is 
tooted  FOB  shipping  point  with  freight  allowed  to 
jobsite.  Terms  of  payment  are  net  30  days  from  date  of 
invoice.  We  reserve  the  right  to  require  payment  in 
advance  or  COD  or  otherwise  modify  credit  terms.  In  all 
other  respects  this  quotation  shall  be  subject  to  the 
terms  and  conditions  of  sale  as  outlined  on  the  reverse 
side  of  page  one  of  this  quotation. 

include  any  sales,  excise,  or 
similar  taxes,  it  being  understood  that  any  which 
apply  are  to  be  added  at  cost. 

Work  which  is  to  be  performed  or  materials  which  are  to  be 

et  Carrier's  expense  for  completion  of  the  proposed 
contract  or  fulfillment  of  warranty  must  be  authorized  by  us 
and  notice  to  proceed  received  prior  to  furnishing  such  service 
or  material.  Immediately  upon  coo^letion  of  such  work,  the 
](>reneqotiated  price  would  be  invoiced  through  our  office  for 
^®®®®iate  processing  of  a  credit  memo  to  be  applied  to  your 
account.  Inadvertent  deductions  from  our  invoices  or 
backcharges  for  unauthorized  work  or  materials  will  not  be 
accepted. 

We  appreciate  your  consideration  of  this  quotation  and  would 
be  pleased  to  discuss  it  in  detail  at  your  convenience. 

Yours  very  truly. 


Glen  Brunkenhoefer 
Sales  Engineer 
Carrier  Corporation 
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Dimensions 


§ 


V-3'  MIN 
(381  mm) 


23XL  PROMT  VIEW 


SERVICE  AREA 


HEAT  EXCHANGER 
SIZE 

A  (LENGTH) 

B  (WIDTH) 

C  (HEIGHT) 

NOZZU  PIPE  SIZE 
(In.) 

1  Pi 

aes 

2  and  3  Pass* 

fWr». 

mm 

ft-ln. 

mm 

ft-ln.  i 

mm 

ft-Jn. 

mm 

1-Pas8 

1  2  and  S-Pass 

10  or  11 

9-5 

2870 

9-6^2 

2908 

4-  $Vi 

1454 

6-  9% 

2073 

8 

6 

20  or  21 

4-11 

1498 

6-11% 

2118 

8 

6 

*2  and  length  applies  If  either  (or  both)  cooler  or  condenser  is  a  2  or  3<pas3  design. 

NOTES: 

1.  Service  access  should  be  provided  per  ASHRAE  15  (American  Society  of  Heating  Refrigeration 
and  Air  Conditioning  Engineers).  Latest  Edition.  NFPA  70  (National  Fire  Protection  Association) 
and  local  safety  codes. 

2.  Allow  at  least  2  ft  (610  mm)  overhead  clearance  for  service  rigging. 

3.  Certified  drawings  available  upon  request. 
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JOB  ID  t  FT.  SAM 

HOUSTON 

ANS  PROBLEM 

CH-1 

PLV  % 

100% 

a\LTERNATES 

FDLLLOAD 

^IIT-CLR-CND 

23XL1011 

COMPRESSOR 

NC40 

FLASC  ORIFICE 

33 

CLR-CND  PASS 

3-3 

CLR  TUBING 

TURBOBII 

CND/SUBC.T6G 

SPIKEFIN 

VOLTS-BERT2 

208-60 

REFR.NBR-LBS 

22^  600 

COOLING  TONS 

X^4.0  \ 

CHILLER  INPUT  KH 

C  .103.8  1 

IKW/TON 

UNIT-MTD  STARTER 

Y-DBLTA 

TOTAL  RIG.WT  LB 

9319 

TOTAL  OP.WT  LB 

10653 

COOLER  FLUID 

FW 

ARI-550  FF 

STD 

CLR  ENT. TEMP  F 

54.00 

CLR  LVG.TEHF  F 

44.00 

FLOW, U.S. 6PM 

369 

PD,  FT.W.G. 

18.0 

ADNSR  FLUID 

FW 

^F'RJCTN  MBH 

2201 

ARI-S50  FF 

STD 

CND  LVG.TEMP  F 

94.58 

CND  ENT. TEMP  F 

85.00 

FLOW,U.S.GPM 

462 

PD,  FT.W.G. 

12.2 

MOTOR  INPUT  KW 

103 

RATED-L.AMPS 

326 

O.L.T.AHPS 

352 

L.R.Y.AMPS 

839 

L.R.D.AHPS 

2622 

IPLV 

0.643 

WORTH.  TX 

DATE 

536  P05 

CH-1 

CH-1 

CH-1 

75% 

50% 

25% 

PARTLOAD 

PARTLOAD 

PARTLOAD 

23XL1011 

23XL1011 

23XL1011 

NC40 

NC40 

NC40 

33 

33 

33 

3-3 

3-3 

3-3 

TURBOBII 

TURBOBII 

TURBOBII 

SPIKEFIN 

SPIKEFIN 

SPIKEFIN 

208-60 

208-60 

208-60 

22-  600 

22-  600 

22-  600 

115.5 

77.0 

38.5 

71,7 

48. 1 

29.0 

0.621 

0.625 

0.753 

Y-DELTA 

Y-DELTA 

Y-DBLTA 

9319 

9319 

9319 

10653 

10653 

10653 

FW 

FW 

FW 

STD 

STD 

STD 

51.49 

48.99 

46.50 

44.00 

44.00 

44.00 

369 

369 

369 

18.1 

18.2 

18.3 

FW 

FW 

FW 

1630 

1088 

560 

STD 

STD 

STD 

85.84 

77.22 

68.68 

78.75 

72.50 

66.25 

462 

462 

462 

12.4 

12.7 

12.9 

71 

48 

29 

248 

195 

147 

839 

839 

839 

2622 

2622 

2622 

CERTIFIED  IN  ACCORDANCE  WITH  ARI  550-92  ON  PROBLEM  CH-1 
IFLV  OR  APLV  CALCULATED  PER  ARI  STANDARD  550-92 


09/16/93 


09/16/93 
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JOB  ID  :  FT.  SAM  HOUSTON 
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Uii'X'C 
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! 

1  ANS  PROBLEM 

CH-1 

CH-1 

CH-1 

CH-1 

!  PLV  % 

100% 

75% 

50% 

25% 

^iLTERMATES 

^TOIT-CLR-CND 

FULLLOAD 

PARTLOAD 

PARTLOAD 

FARTLOAD 

23XL2020 

23XL2020 

23XL2020 

23XL2020 

COMPRESSOR 

EC60 

EC60 

EC60 

EC60 

FLASC  ORIFICE 

36 

36 

36 

36 

CLR-CND  PASS 

3-3 

3-3 

3-3 

3-3 

CLR  TUBING 

TURBOBIl 

TURBOBIl 

TURBOBIl 

TURBOBIl 

CND/SUBC.TBG 

SPIKEFIN 

SPIKEFIN 

SPIKEFIN 

SPIKEFIN 

VOLTS-BBRT2 

208-60 

208-60 

208-60 

208-60 

REFR.NBR-LBS 

22-  750 

22-  750 

22-  750 

22-  750 

COOLING  TONS 

^l34.0"> 

1  175.5 

117.0 

58.5 

CHILLER  INPUT  KW 

f  147.9 

1  95.2 

63.5 

35.6 

IKW/TON 

V0^632y 

/  0.542 

0.543 

0.609 

UNIT-MTD  STARTER 

y-DELTA 

Y-DELTA 

y-DELTA 

y-DELTA 

TOTAL  RIG. NT  LB 

10329 

10329 

10329 

10329 

TOTAL  OP.HT  LB 

11949 

11949 

11949 

11949 

COOLER  FLUID 

FW 

FW 

FW 

FW 

ARI-550  FF 

STD 

STD 

STD 

STD 

CLR  ENT. TEMP  F 

54.00 

51.49 

48.99 

46.50 

CLR  LVG.TEMP  F 

44.00 

44.00 

44.00 

44.00 

FLOW,U.S.GPM 

561 

561 

561 

561 

PD,  FT.ff.G. 

22.9 

23.0 

23.1 

23.2 

^^NSR  FLUID 

FW 

FW 

FW 

FW 

^P.RJCTN  HBH 

3313 

2431 

1620 

823 

ARI-550  FF 

STD 

STD 

STD 

STD 

CND  LVG.TEMP  F 

94.49 

85.71 

77.13 

68.60 

CND  ENT. TEMP  F 

85.00  ^ 

^  78.75 

72.50 

66.25 

FLOW,U.S.GPM 

702  ^ 

^  702 

702 

702 

PD,  FT.H.G. 

22.8 

23.2 

23.6 

24.1 

MOTOR  INPUT  KW 

147 

95 

63 

35 

RATSD-L.AMPS 

O.L.T.AHPS 

449 

485 

317 

247 

179 

L.R.Y.AMPS 

810 

810 

810 

810 

L.R.D.AMP8 

IPLV 

2531 

0.563 

2531 

2531 

2531 

CERTIFIED  IN  ACCORDANCE  WITH  ARI  550-92 

IPLV  OR  APLV  CALCULATED  PER  ARI  STANDARD 

ON  PROBLEM 

550-92 

CH-1  09/16/93 

I 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON _  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE;  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR - 1994 - 

DISCRETE  PORTION  NAME:  BUILDING  1 395  -  ECO  IV.  D.  1)  -  REPLACE  CHILLER  W/  HIGHER  EFF/CFC  FREE  CHILLEF 
ANALYSIS  DATE;  NOVEMBER  1 . 1 993  ECONOMIC  LIFE .  20  "PREPARER  S.  P.CL^ - 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1E-1F) 


$142,836 

$7,856 

$8,570 

$159,262 

$0 

$0 

$159,262 


2.  ENERGY  SAVINGS  I+1/COST/-V 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBERS  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTEC 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

419.87 

$4,430 

14.65 

$64,894 

B.  DIST 

$0 

17.70 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

$3.31 

0.00 

$0 

20.60 

$0 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

1.  BiOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$7,872 

13.59 

$106,980 

N.  TOTAL 

419.87 

$12,302 

$171,875 

3.  NON  ENERGY  SAVINGS  (+1  OR  COST  l-V 

A.  ANNUAL  RECURRING  (+/-) 

$0 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

$0 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT  DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3)  INGS(+)COST{-)(4) 

a. 

WC  Chiller 

$90,080 

1 

0.96 

$86,477 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j. 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

AC  Chiller 

$51,000 

13 

0.6 

$30,600 

■ 

$0 

14 

0.58 

$0 

m 

$0 

15 

0.56 

$0 

TOTAL 

$141,080 

$117,077 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $117.077 


4.  SIMPLE  PAYBACK  1G/f2N3+3A+(3Bp1 /ECONOMIC  UFB):  _ 8.2  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  /2N5+3C1: 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRTO: 


$288,951 

1.81 

7.1% 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO*s^  -  BUILDING  NO.  1395 

ECO  NO:  Vn  D  &  IX  A,  C,  D 

ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  42.637.0  KWH/yr 

Demand  Savings:  _ 53.7  KW/yr 

Gas  Savings:  _ n/a _  MCF/yr 

Cost  Savings:  $ _ 2.179  /yr 

Implementation  Cost:  $  4.850 

Simple  Payback:  _ 2.2 _  Years 

Savings  to  Investment:  _ 5.08 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACTION 

80 

2-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  elect,  ballasts. 

9 

Incandescent  chandelier 

None. 

45 

Incandescent  chandelier 

Retrofit  w/compact  fluor.  lamps. 

14 

Misc.  incandescent 

None. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Demand  Savings  =  iUM^KW-9.5^ZKW)xAmo.xS^.50|KW*i\AJQ5^KW-9JSnKW)x%mo.%6.‘i5|KW 
=  $358ft»/- 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  Appendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Sunmary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H : \ J0B\91 1 099\1 2F\ELECT\FLEX\0UT\1395\BLD 1 395A . WBR 
fate:  10/16/1993 


Lighting  Annual 

38599 

kUh 

Lighting  Capacity 

9.578 

kU 

Annual  Cooling  Effect 

52953 

kWh 

Annual  Heating  Effect 

5514 

kWh 

Total  Surveyed  Floor  Area 

5984 

SqFt 

Percent  Survey  Conpleted 

598400 

X 

Lighting  Power  Density 

1.601 

W/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  S  4350  40836  16853 

51695 

-946 

112787 

AVLCC  $  320  3005  1240 

3804 

-70 

8299 

I  Lighting  Level  Conparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H : \ J0B\91 1099\12F\ELECT\FLEX\0UT\1395\BLD 1395A . LLR 
Mte:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

73.2 

5.4 

25.4 

27.56 

1 -kitchen 

2-dry  stor 

Measured 

56.2 

3.9 

16.1 

22.51 

1 -kitchen 

3-scullery 

Requi red 

50.0 

5.0 

24.0 

23.76 

1 -kitchen 

2-dry  stor 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  *  Req. 

23.2 

-25.8 

1.4 

17.64 

1 -kitchen 

3-scullery 

Neas  -  Req. 

6.2 

-46.1 

-7.9 

21.53 

1 -kitchen 

3-scullery 

sssssssssssssssss=ssss=ss=s=s=sssrs= 

I  Lighting  System  Survey  Sunnary  I 
One  Page  for  Each  Defined  System  | 


ect:  FT  SAM  HOUSTON  EEAP 

He:  H : \ JOB\91 1 099\1 2F\ELECT\FLEX\0UT\1395\BLD  1395A . LSR 
late:  10/16/1993 


System  Nunber: 

1 

Descrip: 

open  fluor. 

Rooms  Served: 

1 

Floor  Area: 

2160 

SqFt 

Possible  kW: 

3.831 

Working  kW: 

3.831 

Capacity  kU: 

3.831 

Lighting: 

15438 

Annual  kWh 

Heating: 

2205 

Annual  kWh 

Cooling: 

21299 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

90.2 

Months 

Power  Density: 

1.774 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

61 

122 

61.0 

Working 

61 

122 

61.0 

Capacity 

61 

122 

61.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  16333 

2146  20824 

-378 

41426 

AVLCC  $  1202 

158  1532 

-28 

3048 

System  Number: 

2 

Descrip: 

4^  fluor.  surf,  acrylic  lens 

Served: 

1 

^^Koor  Area: 

2160 

SqFt 

^^ossfble  kW: 

0.942 

Working  kW: 

0.942 

Capacity  kW: 

0.942 

Lighting: 

3796 

Annual  kWh 

Heating: 

542 

Annual  kWh 

Cooling: 

5238 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

90.2 

Months 

Power  Density: 

0.436 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

15 

30 

15.0 

Working 

15 

30 

15.0 

Capacity 

15 

30 

15.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating  Total 

PVLCC  $  4016 

528  5121 

-93  10187 

AVLCC  S  296 

39  377 

-7  750 

264 


Rooms  Served:  1 

Floor  Area:  2640  SqFt 

Possible  kW:  1*200 

1.075 

1.200 

4836  Annual  kUh 
691  Annual  kUh 
Cooling:  6672  Annual  kWh 

Op  Hours/Year:  4030  Annual  Hrs 

Relanp  Method:  Spot 

Relaiap  Tine  :  r.4  Months 

Power  Density:  0.407  Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

6 

48 

0.0 

Working 

6 

43 

0.0 

Capacity 

6 

48 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

5 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  5116 

3189 

6523 

-119 

14710 

AVLCC  %  376 

235 

480 

-9 

1082 

rking  kU: 
acity  kU: 
Lighting: 
Heating: 


System  Nunber:  4  Descrip:  rec.  incand. 

xssB«sssaess;sssssssss:sss:sss=ssEssssB====ssss3Xxc»s 


Rooms  Served: 

Floor  Area: 
Possible  kU: 


Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 


Relawp  Method: 
^^Mp  Time  : 
^^Hr  Density: 


2 

3680  SqFt 
2.340 
1.980 
2.340 

9430  Annual  kWh 
1347  Annual  kWh 
12657  Annual  kWh 
4030  Annual  Hrs 
Spot 

^•0  Months 
0.538  Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

39 

39 

0.0 

Working 

39 

33 

0.0 

Capacity 

39 

39 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

6 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  t  9977 

6104 

12284 

-231 

28133 

AVLCC  $  734 

449 

904 

-17 

2070 

265 


System  Number: 

5 

Descrip: 

spotlight  W/  PL 

Rooms  Served: 

1 

Floor  Area: 

2640 

SqFt 

Possible  kU: 

0.048 

^Iprkina  kU: 

0.048 

^Bacitv  kU: 

0.048 

Lighting: 

193 

Annual  kWh 

Heating: 

28 

Annual  kWh 

Cooling: 

260 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

40.6 

Months 

Power  Density: 

0.018 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

2 

2.0 

Working 

2 

2 

2.0 

Capacity 

2 

2 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Haint.  Cooling 

Heating  Total 

PVLCC  *  205 

226  252 

-5 

722 

AVLCC  $  15 

17  19 

-0 

53 

System  Number: 

6 

Descrip: 

incand.  Chandelier 

Rooms  Served: 

1 

Floor  Area: 

1040 

SqFt 

Possible  kW: 

1.200 

Working  kW: 

1.200 

Capacity  kW: 

1.200 

Lighting: 

4836 

Annual  kWh 

Heating: 

691 

Annual  kWh 

Cooling; 

6672 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Rglpp  Method: 

Spot 

Time  : 

6.0 

Months 

^Hr  Density: 

1.154 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

3 

24 

0.0 

Working 

3 

24 

0.0 

Capacity 

3 

24 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  5116 

3008  6523 

-119 

14651 

AVLCC  *  376 

221  480 

-9 

1078 

266 


7 


Descrip;  decorative  sconce 


System  Number: 


Rooms  Served: 
Floor  Area: 

•Possible  kU: 
Working  kU; 
Ipacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  Time  ; 
Power  Density: 

Equipment  F 

Possible 

Working 

Capacity 

Disconnected 

Broken/Burned 


1040 

SqFt 

0.225 

0.225 

0.225 

907 

Annual  kWh 

130 

Annual  kWh 

1251 

Annual  kWh 

4030 

Annual  Hrs 

Spot 

7.4 

Months 

0.216 

Watts/SqFt 

:ures 

Lamps 

Ballasts 

3 

9 

0.0 

3 

9 

0.0 

3 

9 

0.0 

0 

0 

0.0 

0 

0 

0.0 

Costs 


Energy  Haint.  Cooling  Heating 


PVLCC  $ 
AVLCC  $ 


959 

71 


Total 


598 

44 


1223 

90 


-22 

-2 


2776 

204 


System  Number:  8 


Descrip:  incand.  gask  hood 


Rooms  Served: 

Floor  Area: 
Possible  kW: 
Working  kW: 
Capacity  kW: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
^|l^  Method: 
^^Minp  Time 
VHr  Density: 


2160 

1.000 

1.000 

1.000 

SqFt 

4030 

Annual 

kWh 

576 

Annual 

kWh 

5409 

Annual 

kWh 

4030 

Annual 

Hrs 

Spot 

2.2 

Months 

0.463 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

10 

0.0 

Working 

10 

10 

0.0 

Capacity 

10 

10 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  4264 

2087 

5250 

-99 

11518 

AVLCC  $  314 

154 

386 

-7 

847 

System  Number: 

9 

Descrip:  keyless  incand. 

n 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

!i 

It 

II 

II 

II 

11 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

It 

II 

II 

11 

II 

II 

II 

II 

II 

11 

II 

It 

11 

II 

II 

II 

II 

II 

Rooms  Served: 

1 

Floor  Area: 

48 

SqFt 

^^ossible  kU: 

0.100 

^wrklna  kU: 

0.100 

^Hacitv  kU: 

0.100 

Lighting: 

403 

Annual  kWh 

Heating: 

58 

Annual  kWh 

Cooling: 

556 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

2.2 

Months 

Power  Density: 

2.083 

Watts/SqFt 

Equipment  Fixtures 

Lamps  Ballasts 

Possible 

1 

1  0.0 

Working 

1 

1  0.0 

Capacity 

1 

1  0.0 

D i sconnected 

0 

0  0.0 

Broken/Burned 

0 

0  0.0 

Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC 

$ 

426 

209 

544 

-10 

1170 

AVLCC 

$ 

31 

15 

40 

-1 

86 

System  Number: 

10 

Descrip: 

Rooms  Served: 

1 

Floor  Area: 

96 

SqFt 

Possible  kW: 

0.096 

Working  kW: 

0.096 

Capacity  kW: 

0.096 

Lighting: 

387 

Annual  kWh 

Heating: 

55 

Annual  kWh 

Cooling: 

534 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

JgUmp  Method: 

Spot 

^Bfnp  Time  : 

40.6 

Months 

^pir  Density: 

1.000 

Watts/SqFt 

Equipment  1 

Fixtures 

Lamps 

Possible 

4 

4 

Working 

4 

4 

Capacity 

4 

4 

Disconnected 

0 

0 

Broken/Burned 

0 

0 

Descrip:  incand.  down  light  U/  PL 


Ballasts 

4.0 

4.0 

4.0 

0.0 

0.0 


Costs 


Energy  Maint.  Cooling  Heating  Total 


PVLCC  $  409  452 

AVLCC  $  30  33 


522 

38 


-9  1461 

-1  108 
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Room-By-Room  Sunmary  Report 
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I  Whole  Building  Suiinary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1395\BLD1395B.WBR 
ate:  10/16/1993 


Lighting  Annual  : 
Lighting  Capacity  : 
Annual  Cooling  Effect  : 
Annual  Heating  Effect  : 
Total  Surveyed  Floor  Area: 
Percent  Survey  Completed  : 
Lighting  Power  Density  : 

Costs  Initial  Energy 


PVLCC  $  0  59916 

AVLCC  %  0  4409 


56634 

kWh 

14.053 

kU 

77555 

kWh 

8091 

kWh 

5984 

SqFt 

598400 

X 

2.348 

W/sqft 

Haint. 

Cooling 

Heating 

20744 

75677 

-1388 

1526 

5568 

-102 

Total 


154949 

11401 


I  Lighting  System  Survey  Simaary  I 
I  One  Page  for  Each  Defined  System  | 


m 


ecu  FT  SAM  HOUSTON  EEAP 
li  le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1395\BLD1395B.LSR 
^atc:  10/16/1993 


System  Nunber:  1  Descrip:  open  fluor. 


Rooms  Served: 

1 

Floor  Area: 

2160 

SqFt 

Possible  kW: 

6.048 

Working  kW: 

5.520 

Capacity  kW: 

6.048 

Lighting: 

24373 

Annual 

kWh 

Heating: 

3482 

Annual 

kWh 

Cooling: 

33627 

Annual 

kWh 

Op  Hours/Year: 

4030 

Annual 

Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

90.2 

Months 

Power  Density: 

2.556 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

63 

126 

63.0 

Working 

61 

115 

57.0 

Capacity 

63 

126 

63.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

2 

7 

5.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  25786 

3606 

32877 

•597 

61672 

AVLCC  $  1897 

265 

2419 

•44 

4538 

System  Number: 


Descrip:  4'  fluor.  surf,  acrylic  lens 


mt 


Served: 
Poor  Area: 
ssible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 


1 

2160 

1.440 

1.248 

1.632 

5803 

829 

8006 


SqFt 


Annual  kWh 
Annual  kWh 
Annual  kWh 


Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

90.2 

Months 

Power  Density: 

0.578 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

15 

30 

15.0 

Working 

15 

26 

13.0 

Capacity 

17 

34 

17.0 

Disconnected 

2 

0 

2.0 

Broken/Burned 

0 

4 

2.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  t  6140 

859 

7828 

-142 

14684 

AVLCC  $  452 

63 

576 

-10 

1080 

271 


System  Number: 

3 

Descrip: 

Rooms  Served: 

1 

Floor  Area: 

2640 

SqFt 

^Possible  kW: 

1.200 

Sharking  kU: 

1.200 

^Hacity  kU: 

1.200 

Lighting: 

4836 

Annual 

kWh 

Heating: 

691 

Annual 

kWh 

Cooling: 

6672 

Annual 

kWh 

Op  Hours/Year: 

4030 

Annual 

Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

7:4 

Months 

Power  Density: 

0.455 

Uatts/SqFt 

Equipment 

Fixtures 

Lamps 

Ballasts 

Possible 

6 

48 

0.0 

Working 

6 

48 

0.0 

Capacity 

6 

48 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy  Maint.  Cooling  Heating  Total 


PVLCC  $  5116  3189  6523  -119  14806 

AVLCC  %  376  235  480  -9  1089 


System  Nunber: 

4 

Descrip: 

PL  DOUNLIGHT 

Rooms  Served: 

2 

Floor  Area: 

3680 

SqFt 

Possible  kU: 

0.936 

Working  kW: 

0.936 

Capacity  kW: 

0.936 

Lighting: 

3772 

Annual  kWh 

Heating: 

539 

Annual  kWh 

Cooling: 

5063 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

^^mp  Method: 

Spot 

^^knp  Time  : 

40.6 

Months 

Density: 

0.254 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

39 

39 

39.0 

Working 

39 

39 

39.0 

Capacity 

39 

39 

39.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  3991 

4410  4914 

-92 

14071 

AVLCC  $  294 

325  362 

-7 

1035 
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Descrip:  spotlight 


System  Nunber:  5 


Rooms  Served: 

1 

Floor  Area: 

2640 

SqFt 

Possible  kU: 

0.100 

l^^rking  kU: 

0.100 

^■acity  kU: 

0.100 

Lighting: 

403 

Annual  kWh 

Heating: 

58 

Annual  kWh 

Cooling: 

541 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relanp  Time  : 

6.0 

Months 

Power  Density: 

0.038 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

2 

0.0 

Working 

2 

2 

0.0 

Capacity 

2 

2 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy  Naint.  Cooling  Heating 


Total 


PVLCC  $  426 

AVLCC  $  31 


251  525  -10  1192 

18  39  -1  88 


System  Nunber: 

6 

Descrip: 

incand.  Chandelier 

Rooms  Served: 

1 

Floor  Area: 

1040 

SqFt 

Possible  kU: 

1.200 

Working  kW: 

1.000 

Capacity  kW: 

1.200 

Lighting: 

4836 

Annual  kWh 

Heating: 

691 

Annual  kWh 

Cooling: 

6672 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

ReiamD  Method: 

Spot 

Time  : 

6.0 

Months 

Density: 

0.962 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

3 

24 

0.0 

Working 

3 

20 

0.0 

Capacity 

3 

24 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

4 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  %  5116 

3008  6523 

-119 

14529 

AVLCC  t  376 

221  480 

-9 

1069 

System  Nunber; 

7 

Descrip: 

decorative 

sconce 

Rooms  Served: 

1 

Floor  Area: 

1040 

SqFt 

^Possible  kU: 

0.225 

marking  kU: 

0.200 

^■acitv  kW: 

0.225 

Lighting: 

907 

Annual  kWh 

Heating: 

130 

Annual  kWh 

Cooling: 

1251 

Annual  kWh 

Op  Hours/Year: 

4030 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

5^4 

Months 

Power  Density: 

0.192 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

3 

9 

0.0 

Working 

3 

8 

0.0 

Capacity 

3 

9 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

1 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  t  959 

598  1223 

-22 

2758 

AVLCC  $  71 

44  90 

-2 

203 

System  Number:  8  Descrfp:  incand.  gask  hood 


Rooms  Served: 

Floor  Area: 
Possible  kU: 


Working  kW: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 


Relm  Method: 
Time  : 
Density: 


1 

2160  SqFt 
1.000 
1.000 
1.000 

4030  Annual  kUh 
576  Annual  kWh 
5409  Annual  kWh 
4030  Annual  Hrs 
Spot 

2.2  Months 
0.463  Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

10 

0.0 

Working 

10 

10 

0.0 

Capacity 

10 

10 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  4264 

2087 

5250 

-99 

11501 

AVLCC  $  314 

154 

386 

-7 

846 
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Systen  Nuniser:  9 


Descrip:  keyless  incand. 


SqFt 


Annual  kWh 
Annual  kWh 
Annual  kWh 
Annual  Nrs 

Months 

Watts/SqFt 


Rooms  Served: 

1 

Floor  Area: 

48 

Possible  kW: 

0.100 

^Morkim  kW: 

0.100 

^Acitv  kU: 

0.100 

Lighting: 

403 

Heating: 

58 

Cooling: 

556 

Op  Hours/Year: 

4030 

Re lamp  Method: 

Spot 

Relamp  Time  : 

2.2  1 

Power  Density: 

2.083  1 

Equipment  Fixtures 

Possible 

1 

Working 

1 

Capacity 

1 

Disconnected 

0 

Broken/Burned 

0 

Costs  Energy 

Maint 

PVLCC  t  426 

20< 

AVLCC  $  31 

1! 

System  Number:  10 


imps 

Ballasts 

1 

0.0 

1 

0.0 

1 

0.0 

0 

0.0 

0 

0.0 

Cooling 

Heating 

Total 

544 

-10 

1169 

40 

-1 

86 

Descrip:  incand.  down  light 


Rooms  Served: 

Floor  Area: 
Possible  kW: 
Working  kW: 
Capacity  kW: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Rejamp  Method: 
Time  : 
Density: 


1 


96 

SqFt 

0.400 

0.400 

0.400 

1612 

Annual 

kWh 

230 

Annual 

kWh 

2164 

Annual 

kWh 

4030 

Annual 

Hrs 

ri 

Months 

4.167 

Watts/SqFt 

Equipment  Fixtures  Lamps  Ballasts 


Possible 

4 

4 

0.0 

Working 

4 

4 

0.0 

Capacity 

4 

4 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  1705 

835 

2100 

-40 

4600 

AVLCC  $  125 

61 

155 

-3 

339 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  1 395  -  ECO  VII  D.  &  IX  A..  C.,  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBgl  1 .  1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D- 1 E- 1 F) 


$4,350 

$239 

$261 

$4,850 

$0 

$0 

$4,850 


2.  ENERGY  SAVINGS  (+yCOSTf-1: 


DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  'NOVEMBER  4,  1992 


ENERGY 

COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR{2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

61.55 

$649 

11.77 

$7,643 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

83.97 

$886 

11.12 

$9,851 

M.  DEMAND  SAVINGS 

$358 

11.12 

$3,981 

N.  TOTAL 

145.52 

$1,893 

$21,475 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-)  $286 

1 .  DISCOUNT  FACTOR  (TABLE  A)  11.1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1)  $3,175 


276 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  {+)  OR  COST(-) 

ITEM  SAVINGS(+)  YEAR  OF  DISCOUNT  DISCOUNTED  SAV- 
COST(-)(1)  OCCUR.(2)  FACTOR(3)  INGS(+)COST{-)(4) 


a. 

N/A 

b. 

N/A 

c. 

N/A 

d. 

N/A 

h. 

i.  NM 

j.  NM 


n.  N/A 

o.  N/A 

p.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $3.175 

4.  SIMPLE  PAYBACK  1G/(2N3-H3A+r3Bp1 /ECONOMIC  LIFB):  2.2  YEARS 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3CI: 


$24,649 


6.  SAVINGS  TO  INVESTMENT  RATIO  fSIRI  5/1 G: 


5.08 
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EIVERGY  CONSERVATION  ANALYSIS 
BUILDING  1462  -  SNACK  BAR 

Building  1462  is  a  two  stoiy  block  wall  facility  consisting  of  16,000  square  feet.  This  facility 
contains  a  1,300  square  feet  snack  bar  area. 

The  operating  hours  for  this  facility  are  from  9:00  am  to  8:30  pm,  Sunday  thru  Thursday  and 
9:00  am  to  10:30  pm,  Friday  and  Saturday. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  system  consists  of  an  single  zone  air  handling  unit  served  by  an  air  cooled 
chiller.  Heating  is  provided  by  a  gas  fired  boiler. 


Hot  water  is  provided  to  the  kitchen  by  a  gas  fired  water  heater.  Dishwashing  is  done  by 
hand  using  a  rinse  sink  with  an  electric  hot  water  booster  heater. 

The  following  ECO’s  are  recommended  for  Building  1462: 

1.  Vn.  D  -  Reduce  indoor/outdoor  lighting  to  AEI  levels 

2.  IX.  B  -  Replace  incandescent  exit  fixtures  with  LED 

3.  IX.  C  -  Replace  standard  lamps  with  energy  saving  lamps 

4.  IX.  D  -  Replace  standard  ballast  with  energy  saving  ballast 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO’s>  -  BUILDING  NO.  1462 

ECO  NO:  Vn  D  &  IX  B,  C,  D 
ECO  NAME:  Improve  lighting  efficiency 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

— 

8.760 

.  KWH/yr 

Demand  Savings: 

— 

15.38 

.  KW/yr 

Gas  Savings: 

— 

_ n/a 

MCF/yr 

Cost  Savings: 

455 

.  /yr 

Implementation  Cost: 

L037 

- 

Simple  Payback: 

— 

_2.2 _ 

Years 

Savings  to  Investment: 

--4.% _ 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON 

2 

2-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

16 

4-Lamp,  4"  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

2 

Incand.  Exit 

Replace  w/LED  exit  fixture. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Denumd  Savings  -  (326iKW-l.9S2KW)x4mo.S:7S0IKW*(?MiKW-1.9B2KW)ximo.xS6.25IKW 
-=  Sl02S6fyr 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  Appendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Summary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

file:  H:\JOB\911099\12F\ELECT\FLEX\0UT\U62\BLD1462A.WBR 
late:  10/16/1993 


Lighting  Annual  : 

5697 

kUh 

Lighting  Capacity  : 

1.982 

ku 

Annual  Cooling  Effect  : 

7843 

kUh 

Annual  Heating  Effect  : 

814 

kWh 

Total  Surveyed  Floor  Area: 

1344 

SqFt 

Percent  Survey  Completed  : 

134400 

X 

Lighting  Power  Density  : 

1.474 

U/sqft 

Costs  Initial  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  930  6664 

620 

8998 

-140 

17071 

AVLCC  $  68  490 

46 

662 

-10 

1256 

I  Lighting  Level  Cocnparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

—  File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1462\BLD1462A.LLR 
late:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

49.2 

25.0 

35.8 

12.27 

2-kitchen 

3-stor 

Measured 

79.1 

8.2 

42.6 

35.49 

1-dining 

3-stor 

Required 

50.0 

5.0 

20.0 

25.98 

2- kitchen 

1-dining 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

28.4 

-0.8 

15.8 

15.06 

1 -dining 

2-kitchen 

Meas  *  Req. 

74.1 

-9.5 

22.6 

45.03 

1 -dining 

2- kitchen 

assssxsssrsssss=sssss==sssssssssssss 


lighting  System  Survey  Summary 
One  Page  for  Each  Defined  System 


m 


iect:  FT  SAH  HOUSTON  EEAP 

le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\U62\BL01462A.LSR 
'ate:  10/16/1993 


System  Nurrfcer: 

1 

Descrip: 

2x4  lay  in  4  lamp 

Rooms  Served: 

2 

Floor  Area: 

1260 

SqFt 

Possible  kW: 

1.856 

Working  kU: 

1.856 

Capacity  kW: 

1.856 

Lighting: 

5336 

Annual  kWh 

Heating: 

762 

Annual  kUh 

Cooling: 

7335 

Annual  kWh 

Op  Hours/Year: 

2875 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

120.1 

Months 

Power  Density: 

1.473 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

16 

64 

16.0 

Working 

16 

64 

16.0 

Capacity 

16 

64 

16.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  S  6241 

572  8402 

-131 

15933 

AVLCC  $  459 

42  618 

-10 

1172 

System  Number: 

2 

Descrip: 

4'  strip 

^jks  Served: 

1 

^^Hoor  Area: 

84 

SqFt 

^Wssible  kW: 

0.126 

Working  kW: 

0.126 

Capacity  kW: 

0.126 

Lighting: 

361 

Annual  kWh 

Heating: 

52 

Annual  kWh 

Cooling: 

508 

Annual  kWh 

Op  Hours/Year: 

2875 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

120.1 

Months 

Power  Density: 

1.495 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  S  422 

47  596 

-9 

1138 

AVLCC  $  31 

3  44 

-1 

84 
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I  Whole  Building  Sunmary  Report  | 

ss====s=s=s======rssss==s===ss==s=s= 


«ct:  FT  SAM  HOUSTON  EEAP 

le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\U62\BLD1462B-WBR 
te:  10/16/1993 


Lighting  Annual  : 
Lighting  Capacity  : 
Annual  Cooling  Effect  : 
Annual  Heating  Effect  : 
Total  Surveyed  Floor  Area: 
Percent  Survey  Conpleted  : 
Lighting  Power  Density  : 

Costs  Initial  Energy 


PVLCC  %  0  10976 

AVLCC  %  0  808 


9384 

kUh 

3.264 

kW 

12917 

kUh 

1341 

kWh 

1344 

SqFt 

134400 

X 

2.429 

U/sqft 

Haint. 

Cooling 

Heating 

1135 

14817 

-230 

83 

1090 

-17 

Total 


26698 

1964 


I  Lighting  System  Survey  Sunnary  I 
One  Page  for  Each  Defined  System  | 

asssssssssssa=====sssss»:ssssssssssss 


liect;  FT  SAM  HCXiSTON  EEAP 

li  le;  H:\JOB\911099\12F\ELECT\FLEX\OUT\1462\BLD1462B.LSR 
Date:  10/16/1993 


System  Number: 

1 

Descrip: 

2x4  lay  in  4  lamp 

aaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa: 

aaaaaaaaaaaaa 

aaaaaaa: 

Rooms  Served: 

2 

Floor  Area: 

1260 

SqFt 

Possible  kU: 

3.072 

Working  kU: 

3.072 

Capacity  kW: 

3.072 

Lighting: 

8832 

Annual  kWh 

Heating: 

1262 

Annual  kWh 

Cooling: 

12141 

Annual  kWh 

Op  Hours/Year: 

2875 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

120.1 

Months 

Power  Density: 

2.438 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

16 

64 

16.0 

Working 

16 

64 

16.0 

Capacity 

16 

64 

16.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  10331 
AVLCC  $  760 

1056  13907 

78  1023 

-217 

-16 

25077 

1845 

System  Nunber: 

2 

Descrip:  < 

strip 

^^ms  Served: 

1 

^Hloor  Area: 

84 

SqFt 

'^^ssible  kW: 

0.192 

Working  kW: 

0.192 

Capacity  kW: 

0.192 

Lighting: 

552 

Annual  kWh 

Heating: 

79 

Annual  kWh 

Cooling: 

776 

Annual  kWh 

Op  Hours/Year: 

2875 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

120.1 

Months 

Power  Density: 

2.286 

Uatts/SqFt 

Equipment  Fixtures 

Lanps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  S  6A6 

79  911 

-14 

1621 

AVLCC  $  48 

6  67 

-1 

119 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON _ ^REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  _ BUILDING  1462  -  ECO  VII  D.  &  IX  B..  C.,  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 .  1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$930 

$51 

$56 

$1,037 

$0 

$0 

$1,037 


2.  ENERGY  SAVINGS  f +VCOST(-1 : 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4,  1992 


ENERGY 

COST 

SAVINGS 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

A.  ELEC 

B.  DIST 

$10.55 

12.58 

C.  RESID 

D.  NG 

E.  PPG 

$3.31 

0.00 

F.  COAL 

G.  SOLAR 

H.  GEOTH 

1.  BIOMA 

J.  REFUS 

K.  WIND 

L  COOLING 

$10.55 

17.32 

M.  DEMAND  SAVINGS 

N.  TOTAL 

29.9 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-)■ 

A.  ANNUAL  RECURR ING  (+/-)  $37 

1 .  DISCOUNT  FACTOR  (TABLE 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR{4) 

SAVINGS(5) 

$133 

11.77 

$1,562 

$0 

13.83 

$0 

$0 

16.15 

$0 

$0 

15.34 

$0 

$0 

11.12 

$0 

$0 

12.82 

$0 

$0 

11.12 

$0 

$0 

11.12 

$0 

$0 

11.12 

$0 

$0 

11:12 

$0 

$0 

11.12 

$0 

$183 

11.12 

$2,032 

$103 

11.12 

$1,140 

$418 

$4,734 

11.1 

$411 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

C0ST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS{+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $411 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bp1/ECONOMIC  LIFE)):  _ 2.3  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5H-3C):  $5,145 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  _ 4.96 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR1:  15.7% 
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ENERGY  CONSERVATION  ANALYSIS 


BUILDING  1520  -  RESERVE  CENTER 


Building  1520  is  a  two  story  brick  facility  consisting  of  reserve  unit  offices.  This  facility 
contains  a  full  service  kitchen  and  large  dining  area  which  consists  of  4,300  square  feet. 

The  operating  hours  for  the  dining  and  kitchen  facility  are  very  sporadic  due  to  the  fact  that 
it  is  used  only  for  mobilization.  However,  the  dining  area  is  used  as  a  break  room  and  from 
8:00  am  to  4:00  pm  the  lights  are  on. 

The  lighting  system  is  primarily  fluorescent. 

The  mechanical  system  consists  of  a  packaged  DX  rooftop  air  handling  unit  with  gas 
heating. 

Hot  water  is  provided  to  the  kitchen  by  a  gas  fired  water  heater. 

Due  to  the  operating  conditions  for  this  facility  are  as  follows: 

1.  VII.D  -  Reduce  indoor/outdoor  lighting  to  AEI  levels. 

2.  IX.A  -  Replace  incandescent  lamps  with  compact  fluorescents. 

3.  IX.B.  -  Replace  incandescent  exit  fixtures  with  LED. 

4.  IX.C.  -  Replace  standard  lamps  with  energy  saving  lamps. 

5.  IX.D.  -  Replace  standard  ballast  with  energy  saving  ballast. 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  QPPORTUNmES  (ECO’s^  -  BIJTLDING  NO.  1520 

ECO  NO:  Vn  D  &  IX  A,  B,  C,  D 
ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

— 

12.030 

KWH/yr 

Demand  Savings: 

— 

26.76 

KW/yr 

Gas  Savings: 

— 

n/a 

MCF/yr 

Cost  Savings: 

664 

/yr 

Implementation  Cost: 

s_ 

2.447 

Simple  Payback: 

3.7 

Years 

Savings  to  Investment:  _ 3.06 _ 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

nXTURE  TYPE 

ACTION 

15 

2-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

30 

3-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

4 

Incand.  Exit 

Replace  w/LED  exit  fixture. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Demcmd  Savings  -  i5.9\KW-^MKW)xAmo.xXl^KW*{5.9lKW-ZMEWiximo.x^.7SIKW 
=  $178.40/yr 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  Appendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EQP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Surmary  Report  | 

BSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


Project:  FT  SAM  HCXJSTON  HEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1520\BLD1520A.UBR 
ate:  10/16/1993 


Lighting  Annual 

8275 

kWh 

Lighting  Capacity 

3.678 

kW 

Annual  Cooling  Effect 

11556 

kWh 

Annual  Keating  Effect 

1182 

kWh 

Total  Surveyed  Floor  Area 

4268 

SqFt 

Percent  Survey  Completed 

426800 

X 

Lighting  Power  Density 

0.862 

W/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  $  2195  10576  977 

14139 

-203 

27685 

AVLCC  $  162  778  72 

1040 

-15 

2037 

I  Lighting  Level  Comparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

lie:  H:\JOB\911099\12F\ELECT\FLEX\0UT\1520\BLD1520A.LLR 
ate:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

53.3 

15.4 

35.0 

15.59 

4-8Cullery 

1-muli  use/di nig 

Measured 

44.8 

30.6 

36.8 

6.09 

4-scuUery 

l-muli  use/di nig 

Required 

50.0 

5.0 

27.5 

25.98 

3- kitchen 

l-muli  use/dinig 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

28.2 

-12.0 

7.5 

16.71 

2-stor 

3-kitchen 

Heas  -  Req. 

29.1 

-12.2 

9.3 

21.06 

2-stor 

3- kitchen 

ect:  FT  SAM  HOUSTON  EEAP 

ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1520\BLD1520A.LSR 
ate:  10/16/1993 


System  Number: 

1 

Descrip: 

4  lampf  2x4 

lay- in 

Rooms  Served; 

1 

Floor  Area: 

3500 

SqFt 

Possible  kU: 

2.736 

Working  kU: 

2.736 

Capacity  kU: 

2.736 

Lighting: 

6156 

Annual  kWh 

Heating: 

879 

Annual  kWh 

Cooling: 

8556 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Krs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

0.782 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

30 

90 

30.0 

Working 

30 

90 

30.0 

Capacity 

30 

90 

30.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  7867 

698  10358 

-151 

20242 

AVLCC  S  579 

51  762 

-11 

1489 

System  Nunber: 

2 

Descrip:  4 

'  industrural 

^^ms  Served: 

1 

^^Koor  Area: 

144 

SqFt 

^^ssible  kW: 

0.126 

Working  kW: 

0.126 

Capacity  kW: 

0.126 

Lighting: 

283 

Annual  kWh 

Heating: 

40 

Annual  kWh 

Cooling: 

400 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density; 

0.872 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  %  361 

35  504 

-7 

976 

AVLCC  $  27 

3  37 

-1 

72 

296 


System  Nimber: 

3 

Descrip: 

Rooms  Served: 

1 

Floor  Area: 

336 

SqFt 

Possible  kU: 

0.440 

l^orkina  kU: 

0.440 

^B>ac1tY  kU: 

0.440 

Liahtina: 

989 

Annual  kWh 

Heating: 

141 

Annual  kUh 

Cooling: 

1400 

Annual  kUh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

1.308 

Uatts/SqFt 

Equipment  1 

Fixtures 

Lamps 

Possible 

7 

14 

Working 

7 

14 

Capacity 

7 

14 

Disconnected 

0 

0 

Broken/Burned 

0 

0 

Ballasts 

7,0 

7.0 

7.0 

0.0 

0.0 


Costs 

PVLCC  $ 
AVLCC  $ 


Energy  Maint.  Cooling  Heating  Total 


1264 

93 


124 

9 


1765 

130 


-24 

-2 


3416 

251 


System  Nunber: 

4 

Descrip: 

s=s=s=sscssssss=s 

:=;sss:s=SE==s: 

Rooms  Served: 

2 

Floor  Area: 

3788 

SqFt 

Possible  kU: 

0.377 

Working  kW: 

0.377 

Capacity  kW: 

0.377 

Lighting: 

848 

Annual  kWh 

Heating: 

121 

Annual  kWh 

Cooling: 

1200 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

flUpp  Time  : 

142.1 

Months 

^Hr  Density: 

0.099 

Watts/SqFt 

Descrip:  1x4  surface  u/acrylic  lens 


Equipment  Fixtures  Lamps  Ballasts 


Possible 

6 

12 

6.0 

Working 

6 

12 

6.0 

Capacity 

6 

12 

6.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  1083 

120 

1513 

-21 

3051 

AVLCC  $  80 

9 

111 

-2 

225 
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Room- By- Room  Summary  Report 
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I  Whole  Building  Sumary  Report  | 


Project:  FT  SAM  HOUSTON  HEAP 

#ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1520\BLD1520B.WBR 
ate:  10/16/1993 


Lighting  Annual 
Lighting  Capacity 
Annual  Cooling  Effect 
Annual  Heating  Effect 
Total  Surveyed  Floor  Area 
Percent  Survey  Completed 
Lighting  Power  Density 


13297  kWh 
5.910  kW 
18565  kWh 
1900  kWh 
4268  SqFt 
426800  X 
1.385  W/sqft 


Costs  Initial  Energy  Maint.  Cooling  Heating 


PVLCC  $  0  16994  1687  22703  -326 

AVLCC  $  0  1250  124  1671  -24 


Total 


41058 

3021 


I  Lighting  System  Survey  Sunmary  I 
I  One  Page  for  Each  Defined  System  | 

SS===SSSSSSSSBSSS=S=SSSaSSS3:S«SSXXXXX 


ject:  FT  SAM  HOUSTON  EEAP 

lile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1520\BLD1520B.LSR 
Date:  10/16/1993 


System  Number: 


1 


Descrip:  3  lamp^  2x4  lay- in 


Rooms  Served: 

1 

Floor  Area: 

3500 

SqFt 

Possible  kW: 

4.470 

Working  kW: 

2.682 

Capacity  kU: 

4.470 

Lighting: 

10058 

Annual  kWh 

Heating: 

1437 

Annual  kWh 

Cooling: 

13978 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 
Relamp  Time  : 

Spot 

142.1 

Months 

Power  Density: 

0.766 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

30 

90 

30.0 

Working 

20 

54 

18.0 

Capacity 

30 

90 

30.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

10 

6 

12.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  12853 

1240  16923 

-247 

30769 

AVLCC  $  946 

91  1245 

-18 

2264 

System  Nunber: 

2 

Descrip:  4^ 

industrural 

^Apis  Served: 

1 

^Vloor  Area: 

144 

SqFt 

^^ssible  kW: 

0.192 

Working  kW: 

0.192 

Capacity  kW: 

0.192 

Lighting: 

432 

Annual  kWh 

Heating: 

62 

Annual  kWh 

Cooling: 

612 

Annual  kWh 

Op  Hours/Year: 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

142.1 

Months 

Power  Density: 

1.333 

Watts/SqFt 

Equipment  Fixtures 

Lamps  Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  552 

60  771 

-11 

1372 

AVLCC  $  41 

4  57 

-1 

101 

300 


Systen  Nunber: 


Descrip:  fluor  wrap 


Rooms  Served: 

1 

Floor  Area: 

336 

SqFt 

Possible  kU: 

0.672 

^pirking  kU: 

0.624 

^^Bcltv  kU: 

0.672 

Lighting: 

1512 

Annual  kWh 

Heating; 

216 

Annual  kWh 

Cooling: 

2141 

Annual  kWh 

Op  Hours/Year; 

2250 

Annual  Hrs 

Relamp  Method: 

Spot 

Relanp  Time 

142.1 

Months 

Power  Density: 

1.857 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

7 

14 

7.0 

Working 

7 

13 

6.0 

Capacity 

7 

14 

7.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

1 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  t  1932 

209  2698 

-37 

4802 

AVLCC  $  142 

15  198 

-3 

353 

System  Nunber: 

4 

Descrip:  1x4  surface  u/acrylic  ler 

Rooms  Served: 

2 

Floor  Area: 

3788 

SqFt 

Possible  kW: 

0.576 

Working  kW: 

0.576 

Capacity  kW: 

0.576 

Lighting: 

1296 

Annual  kWh 

Heating: 

185 

Annual  kWh 

Cooling: 

1835 

Annual  kWh 

2250  Aimuat  Hrs 
Spot 

14^1  Months 
0.152  Uatts/SqFt 

Equipment  Fixtures  Lamps  Ballasts 


Possible  6  12  6.0 
Working  6  12  6.0 
Cecity  6  12  6.0 
Disconnected  0  0  0.0 
Broken/Burned  0  0  0.0 


Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC 

$ 

1656 

179 

2312 

-32 

4116 

AVLCC 

$ 

122 

13 

170 

-2 

303 

Op  Hours/Year: 
Relm  Method: 
^^■op  Tine  : 
Density: 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON_  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  1520  -  ECO  VI/FSI D.  &  IX  B.,  0.,  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  S.  P.  CLARK 


1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D- 1 E- 1 F) 


$2,195 

$121 

$132 

$2,447 

$0 

$0 

$2,447 


2.  ENERGY  SAVINGS  (+)/COSTf-1 : 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4,  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

17.14 

$181 

11.77 

$2,128 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOU\R 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

23.92 

$252 

11.12 

$2,806 

M.  DEMAND  SAVINGS 

$178 

11.12 

$1,984 

N.  TOTAL 

41.06 

$612 

$6,918 

3.  NON  ENERGY  SAVINGS  f +)  OR  COST  (-)  : 


A.  ANNUAL  RECURRING  (+/-)  $52 

1 .  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 

11.1 

$577 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

:  $0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

■ 

N/A 

$0 

9 

0.7 

$0 

■ 

$0 

10 

0.68 

$0 

9 

11 

0.65 

$0 

■ 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

p- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $577 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $577 

4.  SIMPLE  PAYBACK  lG/(2N3+3A+(3Bp1/ECONOMIC  LIFE)):  _ 3.7  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3Q:  $7,496 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  3.06 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRRI:  12.1% 


BUILDING  1630  -  YOUTH  CENTER 

Building  1630  is  a  one  stoiy  stucco  recreational  facility.  This  facility  contains  a  small  snack 
bar  which  consists  of  480  square  feet. 

The  operating  hoius  for  this  facility  are  from  4:00  pm  to  10:00  pm,  Monday  thru  Friday  and 
7:00  am  to  10:00  pm  on  Saturdays. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  system  consists  of  multizone  air  handling  units  with  DX  cooling  coils  and 
an  air  cooled  condensing  units.  Heating  is  provided  by  gas  fired  boiler. 

Hot  water  is  provided  to  the  kitchen  by  a  gas  fired  water  heater. 

The  only  recommended  ECX)’s  for  this  facility  are  as  follows; 

1.  Vn.D  -  Reduce  Indoor/Outdoor  Lighting  to  AEI  Levels 

2.  DCA  -  Replace  Incandescent  Lamps  with  Compact  Fluorescents 

3.  IX.C  -  Replace  Standard  Lamps  with  Energy  Saving  Lamps 

4.  IX.D  -  Replace  Standard  Ballast  with  Energy  Saving  Ballast 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO^s)  ■  BUILDING  NO  1630 

ECO  NO:  Vn  D  &  IX  A,  C,  D 
ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ 2.396.7 

KWH/yr 

Demand  Savings: 

_ L42 _ 

KW/yr 

Gas  Savings: 

_ n/a _ 

MCF/yr 

Cost  Savings: 

$ _ 122 _ 

/yr 

Implementation  Cost: 

i _ 357 

Simple  Payback: 

_ 2.7 

Years 

Savings  to  Investment:  _ 4.21 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  lighting  levels. 
The  existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON  U 

6 

4-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts.  f 

1 

Bare  incandescent 

None.  1 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  Flex  Output) 

Demand  Savings  -  (i:252KW-.196KW)xAmo.x$1.50fKW*(l.252KW-.196KmxZmo.x$6.25IKW 
=  SiSA^yr 
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IMPLEMENTATION  COSTS: 


(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  ^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EQP  Life  C^cle  Cost  Summary) 
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I  Whole  Building  Summary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1630\BLD1630A.WBR 
^ate:  10/16/1993 


Lighting  Annual 
Lighting  Capacity 
Annual  Cooling  Effect 
Annual  Heating  Effect 
Total  Surveyed  Floor  Area 
Percent  Survey  Completed 
Lighting  Power  Density 


1815  kWh 
0.796  kW 
2367  kWh 
259  kWh 
480  SqFt 
48000  X 
1.658  W/sqft 


Costs  Initial  Energy  Maint.  Cooling  Heating  Total 


PVLCC  %  320  2307 

AVLCC  $  24  170 


286  2638 

21  194 


44  5507 

-3  405 


I  Lighting  Level  Conparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

,^^ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1630\BLD1630A.LLR 
^Bate:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

50.5 

7.1 

30-7 

21.97 

3-entry 

2-stor 

Measured 

51.5 

2.7 

23.4 

25.23 

1- kitchen 

2-stor 

Required 

50-0 

5.0 

28.3 

22.55 

1-kitchen 

2-stor 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

20.5 

-15.4 

2.4 

17.98 

3- entry 

1 -kitchen 

Meas  -  Req. 

1.5 

-14.0 

-4.9 

8.10 

1 -kitchen 

3-entry 

Uect:  FT  SAM  HOUSTON  EEAP 

rile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1630\BLD1630A.LSR 
Date:  10/16/1993 


System  Number: 


Descrip:  4  lamp,  2x4  I ay- in  w/acrylic 


Rooms  Served:  2 

Floor  Area:  400  SqFt 

Possible  kU:  0.696 

Working  kU:  0.696 

Capacity  kU:  0.696 

Lighting:  1587  Annual  kWh 

Heating:  227  Annual  kWh 

Cooling:  2069  Annual  kWh 

Op  Hours/Year:  2280  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  140.6  Months 

Power  Density:  1.740  Watts/SqFt 


Equipment  Fixtures 


Possible  6 
Working  6 
Capacity  6 
Disconnected  0 
Broken/Burned  0 

Costs  Energy  Maint. 


PVLCC  $  2018  168 

AVLCC  $  148  12 


Lamps 

Ballasts 

24 

6.0 

24 

6.0 

24 

6.0 

0 

0.0 

0 

0.0 

Cooling 

Heating 

Total 

2307 

-39 

4772 

170 

-3 

351 

Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC 

$ 

290 

118 

331 

-6 

735 

AVLCC 

$ 

21 

9 

24 

-0 

54 
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I  Whole  Building  Simmary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

i  I e :  H :  \ J0B\91 1 099\1 2F\ELECT\FLEX\OUT\1630\BLD  1630B . WBR 
^Bate:  10/16/1993 


Lighting  Annual 
Lighting  Capacity 
Annual  Cooling  Effect 
Annual  Heating  Effect 
Total  Surveyed  Floor  Area 
Percent  Survey  Completed 
Lighting  Power  Density 


2855  kWh 
1.252  kU 
3723  kWh 
408  kWh 
480  SqFt 
48000  % 
2.608  U/sqft 


Costs  Initial  Energy  Maint.  Cooling  Heating  Total 


PVLCC  $ 
AVLCC  $ 


0  3629  425  4150 

0  267  31  305 


-70  8135 

-5  599 


ect:  FT  SAM  HOUSTON  EEAP 

i le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\1630\BLD1630B.LSR 
ate:  10/16/1993 

System  Number:  1  Descrip:  4  lamp,  2x4  lay- in  w/acrylic 


Rooms  Served:  2 

Floor  Area:  400  SqFt 

Possible  kU:  1.152 

Working  kU:  1.152 

Capacity  kU:  1.152 

Lighting:  2627  Annual  kUh 

Heating:  375  Annual  kUh 

Cooling:  3425  Annual  kUh 

Op  Hours/Year:  2280  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  140.6  Months 

Power  Density:  2.880  Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

6 

24 

6.0 

Working 

6 

24 

6.0 

Capacity 

6 

24 

6.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  3339 

307 

3818 

-64 

7401 

AVLCC  $  246 

23 

281 

-5 

545 

System  Nunber:  2  Descrip:  bare  incand. 


1 

80  SqFt 
0.100 
0.100 
0.100 

228  Annual  kWh 
33  Annual  kUh 
297  Annual  kWh 
2280  Annual  Hrs 
Spot 

Z,9  Months 
1.250  Uatts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

1 

1 

0.0 

Working 

1 

1 

0.0 

Capacity 

1 

1 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  290 

118 

331 

-6 

734 

AVLCC  %  21 

9 

24 

-0 

54 

Tcu. 

Area: 

e  kU: 

Working  kW: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  Time  : 
Power  Density: 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  _ BUILDING  1630  -  ECO  VII  D.  &  IX  A.  C.,  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1E-1 F) 


$320 

$18 

$19 

$357 

$0 

$0 

$357 


2.  ENERGY  SAVINGS  f +)/COST(-) : 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU{1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A  ELEC 

$10.55 

3.55 

$37 

11.77 

$441 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

4.63 

$49 

11.12 

$543 

M.  DEMAND  SAVINGS 

$36 

11.12 

$406 

N.  TOTAL 

8.18 

$123 

$1,390 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 

A.  ANNUAL  RECURRING  (+/-)  $1 0 

1 .  DISCOUNT  FACTOR  (TABLE  A)  11.1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  $111 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS{+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

o. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $111 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $111 

4.  SIMPLE  PAYBACK  1G/(2N3+3A+f3Bp1/ECONOMIC  LIFEII:  _ 2.7  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  r2N5+3CV.  $1,501 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  4.21 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRRL  14.5% 


Building  2265  is  a  three  stoiy  barracks  consisting  of  106,000  square  feet.  This  facility 
contains  a  large  full  service  kitchen  and  dining  area  which  consists  of  4,100  square  feet. 

The  operating  hours  for  this  facility  are  from  5:00  am  to  8:00  pm,  Monday  to  Friday  and 
7:00  am  to  8:00  pm  Saturday  and  Simday. 

The  lighting  system  is  primarily  fluorescent. 

The  mechanical  system  consists  of  single  zone  air  handling  units  served  by  a  water  cooled 
centrifugal  chiller  located  in  the  basement.  Heating  is  provided  by  gas  fired  boilers. 

Hot  water  is  provided  to  the  kitchen  by  a  gas  fired  water  heater.  Dishwashing  is 
accomplished  using  an  automatic  dishwasher  with  an  electric  hot  water  booster  heater. 

The  following  ECX)’s  are  recommended  for  Building  2265: 

1.  IV.  D.l)  -  Replace  chiller  with  higher  EFF/CFC  fi-ee  chiUer 

2.  Vn.  C.  -  Remove  unneeded  lamps  or  fixtures 

3.  vn.  D.  -  Reduce  indoor/outdoor  lighting  to  AEI  levels 

4.  IX.  B.  -  Replace  incandescent  exit  fixtures  with  T-F.D 

5.  IX.  C.  -  Replace  standard  lamps  with  energy  saving  lamps 

6.  IX.  D.  -  Replace  standard  ballast  with  energy  saving  ballast 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO^O  -  RTHT  DING  NO.  2265 


ECO  NO:  IV.  D  1) 


ECO  NAME:  Replace  chiller  with  higher  efficiency  CFC  free  chiller. 


SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

Demand  Savings: 

Gas  Savings: 

Cost  Savings: 

Implementation  Cost: 

Simple  Payback: 

Savings  to  Investment: 
Ratio  (SIR): 


i.740 


n/a 


26.888 


338.516 


JJ. 


2M. 


KWH/yr 

KW/yr 

MCF/yr 

/yr 


Years 


ECO  DESCRIPTION: 


Currently,  a  657  ton  water  cooled  centrifugal  chiller  is  in  use.  This  chiller  was  installed  in 
1973  and  operates  at  an  efficient  of  approximately  .871  KW/ton.  This  ECO  analyzes 
replacing  this  unit  with  a  new  high  efficiency,  CFC  free  chiller.  The  new  chillers  will 
operate  with  an  efficiency  of  approximately  .540  KW/ton  (see  following  selection).  This 
ECO  analysis  accounts  for  the  interdependencies  related  to  operating  hours  and  the 
proposed  lighting  retrofit. 


COST  SAVINGS  CALCULATIONS: 


(Refer  to  following  Trace  Output) 


Demand  Savings  =  (9(nKW-192KW)xAmo.xS7.S0fKW+(9(y7KW-792Kmximo,x$6.25IKW 
=  $9,20(yyr 
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IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

UFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  life  Cycle  Cost  Summary) 


COMTEMTS  OF  :  H;\JOB\911099\12F\TRACE\EOUIPECO\2265.TH 
LIME  #  . 

1  JOB  -  1 

2  01/FORT  SAM  HOUSTON  EEAP 
^^3  01/SAM  ANTONIO 

01/FUD-C0E 
01/SCOTT  CLARK 

6  01/HVAC  IMPROVEMENTS 

7  08/SANANTON 

8  09/JAN/DEC 

9  10/CLTD-CLF 

10  11/JAN/DEC 

11  LOAD  -  1 

12  19/1/ENERGY  CONSERVATION  SIMULATION 

13  20/1/1/FlRST  FLOOR/500/185//4//14 

14  20/2/2/SECOMD  FL0OR/500/185//4//14 

15  20/3/3/THIRD  FLOOR/500/185//4//14 

16  21/M/78/50/78//70/70 

17  22/3/1 /YES///. 07 

18  24/1/1/500/14/. 15//0 

19  24/1/2/185/14/. 15//90 

20  24/1/3/500/14/. 15//180 

21  24/1/4/185/14/. 15//270 

22  24/2/1/500/14/. 15//0 

23  24/2/2/185/14/. 15//90 

24  24/2/3/500/14/. 15//180 

25  24/2/4/185/14/. 15//270 

26  24/3/1/500/14/. 15//0 

27  24/3/2/185/14/. 15//90 

28  24/3/3/500/14/. 15//180 

29  24/3/4/185/14/. 15//270 

30  25/1/1///20/1.07/.7 

31  25/1/2///20/1.07/.7 

•25/1/3///20/1.07/.7 
25/1/4///20/1.07/.7 
34  25/2/1///20/1.07/.7 

35  25/2/2///20/1.07/.7 

36  25/2/3///20/1.07/.7 

37  25/2/4///20/1.07/.7 

38  25/3/1///20/1.07/.7 

39  25/3/2///20/1.07/.7 

40  25/3/3///20/1.07/.7 

41  25/3/4///20/1.07/.7 

42  26/M/2265PLP/2265LT 

43  27/M/I OO/SF-PERS/255/255/2 . 0/WATT- SF///30 

44  28/M/1//1.5/UATT-SF/2265LT 

45  29/M/15/CFM-P/15/CFM-P 

46  30/M/.75/CFM-SF 

47  SYSTEM  •  1 

48  39/1/EXISTING  CONDITIONS 

49  40/1/VTCV 

50  41/1/1/3 

51  42/1/2.5 

52  43/1/54/62 

53  44/1 /NONE 

54  45/1/AVAIL 

55  EQUIPMENT  •  1 

56  60/1/1/PKPLANT/1/1 

57  61/1/1 

58  62/ 1 /EQ1 001 L/1 /657/TONS/ . 871 /KW- TOM 


319 


CONTENTS  OF  :  H:\JOB\911099\12F\TRACE\EQUIPECO\2265.TM 


LINE  #  . 

59  63/1/75/HP/35/HP 

•64/1//N0/N0/N0NE 
69/1/E04003 
bi  70/1/100 
63  EQUIPMENT  •  2 
64  60/1/1/PKPLANT/1/1 

65  61/1/1 

66  62/1/E01 001  L/1/657/TOMS/.540/ICW-  TON 

67  63/1/75/HP/35/HP 

68  64/1//N0/N0/N0NE 

69  69/1/E04003 

70  70/1/100 


Trane  Air  Conditioning  Economics 
By:  CARTER  t  BURGESS,  IMC. 
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FORT  SAN  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARIC 
HVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 
FORT  SAM  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Simmer  Clearness  Number: 

0.90 

Winter  Clearness  Number: 

0.90 

Sunmer  Design  Dry  Bulb: 

97 

(F) 

Simmer  Design  Wet  Bulb: 

76 

(F) 

Winter  Design  Dry  Bulb: 

30 

(F) 

Simmer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

1.0818 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  Deceinber 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  uas  Run:  9:59:34  4/18/94 

Dataset  Name:  2265  .TM 
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AIRFLOW  *  ALTERNATIVE  1 
NERGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


— -  Main 

Outside 

Cooling 

Heating 

System  System 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(CfB) 

(Cfm) 

1  VTCV 

41,625 

208,125 

208,125 

Totals 

41,625 

208,125 

208,125 

Auxil. 

Room 

Return 

Exhaust 

Supply 

Exhaust 

Airflow 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

208,125 

41,625 

0 

0 

208,125 

41,625 

0 

0 

CAPACITY  •  ALTERNATIVE  1 
ENERGY  CONSERVATION  SIMULATION 

. SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Hunidif. 

Opt.  Vent 

Heating 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nunber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btiii) 

(Btuh) 

(Btuh) 

(Btiii) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

VTCV 

562.6 

0.0 

0.0 

562.6 

-2,816,967 

0 

0 

0 

0 

0 

•2,816,967 

Totals 

562.6 

0.0 

0.0 

562.6 

-2,816,967 

0 

0 

0 

0 

0 

-2,816,967 

The  building  peaked  at  hour  14  nonth  8  with  a  capacity  of  562.6  tons 


INEERING  CHECKS  •  ALTERNATIVE 
;RGY  CONSERVATION  SIMULATION 


1 


ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

VTCV 

20.00 

0.75 

Cooling  .  Heating  - 


Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btiii/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

369.9 

493.2 

24.33 

0.75 

•10.15 

277,500 
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RAGE 


System 


1 


Peak 


VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


******«***♦****««***  COOLING  COIL  PEAK 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


■Rked  at  Time 

No/Hr:  8/U 

* 

No/Hr: 

8/16  * 

No/Hr;  13/  1 

Outside  Air 

OADB/UB/HR:  96/  79/126.0 

* 

* 

QADB: 

96  * 

* 

QADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.'i'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  • 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btiii) 

(X)  * 

(BtJ)) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

335,369 

335,369 

4.97  * 

0 

0.00  * 

0 

-251,809 

8.94 

Glass  Solar 

375,928 

0 

375,928 

5.57  * 

410,452 

11.39  * 

0 

0 

0.00 

Glass  Cond 

181,830 

0 

181,830 

2.69  * 

194,965 

5.41  * 

-540,565 

-540,565 

19.19 

Uall  Cond 

148,848 

77,994 

226,842 

3.36  * 

167,787 

4.66  * 

-177,552 

-273,453 

9.71 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sub  Total ss> 

706,606 

413,363 

1,119,969 

16.59  * 

773,203 

21.46  * 

-718,117 

-1,065,827 

37.84 

Internal  Loads 

* 

* 

Lights 

427,486 

183,208 

610,695 

9.05  * 

446,448 

12.39  * 

0 

0 

0.00 

People 

724,136 

724,136 

10.73  * 

363,247 

10.08  * 

0 

0 

0.00 

Misc 

1,245,446 

0 

0 

1,245,446 

18.45  * 

1,273,860 

35.36  * 

0 

0 

0.00 

Sub  Totalss> 

2,397,069 

183,208 

0 

2,580,278 

38.22  ♦ 

2,083,555 

57.84  * 

0 

0 

0.00 

Ceiling  Load 

167,550 

-167,550 

0 

0.00  * 

201,461 

5.59  * 

-97,656 

0 

0.00 

Outside  Air 

0 

0 

0 

2,222,663 

32.92  * 

0 

0.00  * 

0 

-1,801,151 

63.94 

Sup.  Fan  Heat 

370,000 

5.48  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizir^ 

544,082 

544,082 

8.06  * 

544,082 

15.10  * 

0 

0 

0.00 

l^aust  Heat 

-85,804 

0 

-85,804 

-1.27  * 

0.00  • 

50,011 

-1.78 

l^ninal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  * 

A 

0 

0.00 

Grand  Totalss> 

3,815,307 

343,218 

0 

6,751,188 

100.00  * 

3,602,301 

100.00  * 

-815,774 

-2,816,967 

100.00 

-COOLING  COIL  SELECTION- 


-AREAS- 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons)  (Hbh)  (Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

277,500 

Main  Clg 

562.6  6,751.2  4,962-7 

208,125 

83.0 

68.7  85.5 

60.4 

58.8  74-1 

Part 

0 

Aux  Clg 

0.0  0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0  0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

92,500 

0 

0 

Totals 

562.6  6,751.2 

...ucATtur  rnti  eei errtn 

^ _ 

Wall 

57,540 

11,508 

20 

riW^IAIlU  WWAk  1.1^  V*  1  AVIV 

-AlRrLuUS  (Ctm) 

--CNyiNCbKlNU  CHbCXS-- 

--TEMPERATURES  (F)— 

Capacity  Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  (M 

20.0 

Type 

Clg 

Htg 

(Nbh)  (cfn) 

Deg  F 

Deg  F 

Vent 

41,625 

41,625 

Clg  CfiQ/Sqft 

0.75 

SADB 

62.0 

73.6 

Main  Htg 

•2.817.0  208,125 

61.1 

73.6 

Infil 

0 

0 

Clg  Cfm/Ton 

369.93 

Plenum 

79.9 

68.9 

Aux  Htg 

0.0  0 

0.0 

0.0 

Supply 

208,125 

208,125 

Clg  Sqft/Ton 

493.25 

Return 

79.9 

68.9 

Preheat 

-0.0  208,125 

61.1 

60.4 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

24.33 

Ret/QA 

83.0 

61.1 

Reheat 

0.0  0 

0.0 

0.0 

Return 

208,125 

208,125 

No.  People 

2,775 

Runarnd 

78.0 

70.0 

Huroidif 

0.0  0 

0.0 

0.0 

Exhaust 

41,625 

41,625 

Htg  X  OA 

20.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0  0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.75 

Fn  BldTD 

0.3 

0.0 

Total 

-2,817.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-10.15 

Fn  Frict 

0.9 

0.0 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


0  N  T  H  L  Y 


ENERGY 


CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

UATER 

Month 

(kUh) 

(kU) 

(1000  Gl) 

Jan 

247,328 

610 

160 

Feb 

204,913 

579 

119 

March 

295,463 

659 

262 

April 

337,897 

695 

368 

May 

389,877 

735 

506 

June 

392,642 

763 

568 

July 

420,851 

802 

664 

Aug 

426,188 

841 

685 

Sept 

397,514 

814 

586 

Oct 

323,823 

713 

346 

Nov 

289,579 

672 

256 

Dec 

243,931 

630 

151 

Total 

3,970,007 

841 

4,672 

Building  Energy  Consunptlon  «  48,828  (Btu/Sq  Ft/Year)  Floor  Area  «  277,500  (Sq  Ft) 

Source  Energy  Consunptlon  *  146,497  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY 


CONSUMPTION 


Ref 

Num 

Equip 

Code 

Jan 

Feb 

Mar 

Apr 

- Monthly  Consunption 

May  June  July 

Aug 

Sep 

0 

LIGHTS 

ELEC 

78171 

70606 

78171 

75649 

78171 

75649 

78171 

78171 

75649 

PK 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  MISC  LD 
P  STEAM 
PK 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


MISC  LD 
P  H0TH20 
PK 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


6  MISC  LD 
P  CHILL 
PK 


000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


1 

EQ1001L 

2-STG  CTV  >555  TOMS 

ELEC 

38537 

29747 

59569 

81695 

114938 

126572 

145912 

151249 

131443 

PK 

139.6 

149.7 

188.5 

225.1 

264.4 

293.2 

332.2 

370.4 

343.9 

1 

EQ5100 

COOLING  TOWER 

ELEC 

11741 

276 

25158 

35709 

40253 

38955 

40253 

40253 

38955 

PK 

54.1 

14.3 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

1  EQ5100  COOLING  TOWER 

WATER  160  119  262  368  506 

PK  0.7  0.8  1.0  1.2  1.3 

1  EQ5001  CHILLED  WATER  PUMP  C.V. 

ELEC  30052  25056  39299  49216  55480 

PK  74.6  74.6  74.6  74.6  74.6 

1  EQ5010  CONDENSER  WATER  PUMP  C.V. 

ELEC  14024  11693  18339  22968  25891 

PK  34.8  34.8  34.8  34.8  34.8 


568  664  685  586 

1.5  1.6  1.8  1.7 


53691  55480  55480  53691 
74.6  74.6  74.6  74.6 


25056  25891  25891  25056 
34.8  34.8  34.8  34.8 


EQ5300 


CONTROL  PANEL  &  INTERLOCK 


Oct 

Nov 

Dec 

Total 

78171 

75649 

78171 

920,399 

205.6 

205.6 

205.6 

205.6 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

74377 

58049 

36863 

1,048,951 

242.6 

202.4 

160.3 

370.4 

31867 

27593 

13440 

344,454 

54.1 

54.1 

54.1 

54.1 

346 

256 

« 

151 

4,672 

1.3 

1.1 

0.8 

1.8 

43922 

38031 

27740 

527,137 

74.6 

74.6 

74.6 

74.6 

20497 

17748 

12945 

245,997 

34.8 

34.8 

34.8 

34.8 
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Trane  Air  Conditioning  Econonics 
By:  CARTER  I  BURGESS,  INC. 


ELEC 

PIC 


1  E04003 
ELEC 
PN 


403 

336 

527 

660 

744 

720 

744 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

FC  CENTRIF. 

FAN  C.V. 

74400 

67200 

74400 

72000 

74400 

72000 

74400 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

744  720  589  510  372  7,069 

1.0  1.0  1.0  1.0  1.0  1.0 

74400  72000  74400  72000  74400  876,000 

100.0  100.0  100.0  100.0  100.0  100.0 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  840.5  (kU) 

Yearly  Tine  of  Peak  15  (hr)  8  (no) 

Hour  15  Month  8 

Ecy). 

Ref.  Equipment 

Nun.  Code  Name 

Cooling  Equipment 


Equipment  Description 


Utility  Parent 
Demand  Of  Tot 
(kU)  (X) 


EQ1001L  2-STG  CTV  >555  TONS 


534.9  63.64 


Sub  Total 


534.9  63.64 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


100.0  11.90 


Sub  Total 


100.0  11.90 


Miscellaneous 


0.0  0.00 


Lights 

Base  Utilities 
Hi  sc  Equipment 
Sub  Total 

Grand  Total 


205.6  24.46 

0.0  0.00 
0.0  0.00 
205.6  24.46 

840.5  100.00 
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AIRFLOW  -  ALTERNATIVE  2 
LNERGY  CONSERVATION  SIMUUTION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

System  System  Airflow 

Number  Type  (Cfm) 

1  VTCV  41,625 

Totals  41,625 

CAPACITY  -  ALTERNATIVE  2 
ENERGY  CONSERVATION  SIMULATION 


Main 


Cooling 

Heating 

Return 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

208,125 

208,125 

208,125 

208,125 

208,125 

208,125 

Auxil. 

Room 

Exhaust 

Supply 

Exhaust 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

41,625 

0 

0 

41,625 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


. . Cooling . - . . ..... 

Main  Sys.  Aux.  Sys.  Opt.  Vent  Cooling  Main  Sys. 


System 

System 

Capacity 

Capacity 

Capacity 

Totals  Capacity 

Nunber 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons)  (Btuh) 

1 

VTCV 

562.6 

0.0 

0.0 

562.6  -2,816,967 

Totals 

562.6 

0.0 

0.0 

562.6  -2,816,967 

The  building  peaked  at  hour  14  month 


Aux.  Sys. 

Preheat 

Heating  --- 

Reheat 

Hunidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

-2,816,967 

0 

0 

0 

0 

0 

-2,816,967 

1  with  a  capacity  of 

562.6  tons 

JINEERING  CHECKS  -  ALTERNATIVE  2 
ERGY  CONSERVATION  SIMULATION 


ENGINEERING  CHECKS 


System  Ma i n/  System 

Nunber  Auxiliary  Type 


1  Main  VTCV 


Percent 

-  Cooling  - - 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Air 

Sq  Ft 

Ton 

/Ton 

20.00 

0.75 

369.9 

493.2 

Heating  ---- 


Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

24.33 

0.75 

-10.15 

277,500 
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System 


VARIABLE  TEMP  CONSTANT  VOL 


**********************  COOLING  COIL  PEAK  ******iMr*******#*##***#****#****  CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Beaked  at  Time 

mm> 

Mo/Hr:  8/U 

* 

Mo/Hr: 

8/16  * 

Mo/Hr:  13/  1 

Outside  Air  ««> 

OAOB/UB/HR:  96/  79/126.0 

* 

* 

QADB: 

96  * 

* 

QADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent  * 

Space  Peak 

Coll  Peak 

Parent 

Sens.'fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btiii) 

(Btiii) 

<X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skyllte  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skyllte  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

335,369 

335,369 

4.97  • 

0 

0.00  * 

0 

-251,809 

8.94 

Glass  Solar 

375,928 

0 

375,928 

5.57  * 

410,452 

11.39  * 

0 

0 

0.00 

Glass  Cond 

181,830 

0 

181,830 

2.69  * 

194,965 

5.41  * 

-540,565 

-540,565 

19.19 

Uall  Cond 

148,848 

77,994 

226,842 

3.36  * 

167,787 

4.66  * 

-177,552 

-2n,453 

9.71 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Sub  Total »> 

706,606 

413,363 

1,119,969 

16.59  • 

773,203 

21.46  * 

-718,117 

-1,065,827 

37.84 

Internal  Loads 

* 

* 

Lights 

427,486 

183,208 

610,695 

9.05  * 

446,448 

12.39  * 

0 

0 

0.00 

People 

724,136 

724,136 

10.73  * 

363,247 

10.08  * 

0 

0 

0.00 

Misc 

1,245,446 

0 

0 

1,245,446 

18.45  * 

1,273,860 

35.36  * 

0 

0 

0.00 

Sub  Total 

2,397,069 

183,208 

0 

2,580,278 

38.22  * 

2,083,555 

57.84  • 

0 

0 

0.00 

Celling  Load 

167,550 

-167,550 

0 

0.00  * 

201,461 

5.59  * 

-97,656 

0 

0.00 

Outside  Air 

0 

0 

0 

2,222,663 

32.92  * 

0 

0.00  * 

0 

-1,801,151 

63.94 

Sup.  Fan  Heat 

370,000 

5.48  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

544,082 

544,082 

8.06  * 

544,082 

15.10  * 

0 

0 

0.00 

||||au8t  Heat 

-85,804 

0 

-85,804 

-1.27  * 

0.00  • 

50,011 

•1.78 

IPhnlnal  Bypass 

0 

0 

0 

0.00  * 
tt 

0.00  • 
e 

0 

0.00 

Grand  Totalss> 

3,815,307 

343,218 

0 

6,751,188 

100.00  * 

3,602,301 

100.00  * 

-815,774 

-2,816,967 

100.00 

. COOLING  COIL  SELECTION . 

Total  Capacity  Sens  Cap.  Coll  Afrfl  Entering  DB/UB/HR 


Leaving  DB/UB/HR 


Gross  Total 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

277,500 

Main  Clg 

562.6 

6,751.2 

4,962.7 

208,125 

83.0 

68.7 

85.5 

60.4 

58.8 

74.1 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 
Totals 

0.0 

562.6 

0.0 

6,751.2 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Uall 

92,500 

57,540 

—HEATING  COIL  SELECTION . 

Capacity  Coll  Alrfl  Ent 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-2,817.0 

208,125 

61.1 

73.6 

Inf  11 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

-0.0 

208,125 

61.1 

60.4 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 
Total 

0.0 

-2,817.0 

0 

0.0 

0.0 

Rm  Exh 
Auxll 

-AIRFLOWS  (cfn) 
Cooling 
41,625 
0 

208,125 

0 

208,125 

41,625 

0 

0 


Heating 

41,625 

0 

208,125 

0 

208,125 

41,625 

0 

0 


--ENGINEERING  CHECKS- - 


Clg  X  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No.  People 
Htg  X  QA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


20.0 

0.75 

369.93 

493.25 

24.33 

2,775 

20.0 

0.75 

-10.15 


-AREAS . 

Glass  (sf) 


0 

11,508 


-TEMPERATURES  (F)— 


Type 

Clg 

Htg 

SADB 

62.0 

73.6 

Plenum 

79.9 

68.9 

Return 

79.9 

68.9 

Ret/QA 

83.0 

61.1 

Runarnd 

78.0 

70.0 

Fn  NtrTD 

0.4 

0.0 

Fn  BldTD 

0.3 

0.0 

Fn  Frict 

0.9 

0.0 
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** 

** 


by 


** 


FORT  SAM  HOUSTON  EEAP 

SAN  ANTONIO 

FUD-COE 

SCOTT  CLARK 

HVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 
FORT  SAM  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Siinmer  Clearness  Nunber: 

0.90 

Winter  Clearness  Number: 

0.90 

Sunner  Design  Dry  Bulb: 

97 

(F) 

Simmer  Design  Wet  Bulb: 

76 

(F> 

Winter  Design  Dry  Bulb: 

30 

(F) 

Simmer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/euft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0818 

(Btu-mi n./hr/cuf t/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


10:  5:53  4/18/94 

2265  .TM 
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MONTHLY  ENERGY  CONSUMPTIO 


ELEC 

DEMAND 

On  Peak 

On  Peak 

WATER 

Month 

(kWh) 

(kU) 

(1000  Gl) 

Jan 

231,797 

553 

147 

Feb 

193,587 

521 

109 

March 

270,928 

583 

241 

April 

304,160 

606 

340 

May 

343,169 

630 

467 

June 

341,607 

648 

524 

July 

362,364 

672 

613 

Aug 

365,673 

696 

633 

Sept 

344,629 

679 

541 

Oct 

293,154 

616 

321 

Nov 

265,440 

591 

236 

Dec 

228,903 

565 

138 

Total 

3,545,412 

696 

4,309 

Building  Energy  Consunption  s  43,605  (Btu/Sq  Ft/Year)  Floor  Area  »  277,500  (Sq  Ft) 

Source  Energy  ConsuRption  ■  130,829  (Btu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


. E  Q 

U  I  P  M 

ENT 

E  N  E 

R  G  Y  C 

0  N  S  U 

MPT 

Equip 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

LIGHTS 

ELEC 

78171 

70606 

78171 

75649 

78171 

75649 

78171 

78171 

75649 

PK 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

205.6 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EQ1001L 

2-STG  CTV  >555  TONS 

ELEC 

23892 

18442 

36932 

50652 

71267 

78476 

90462 

93771 

81498 

PK 

86.6 

92.8 

116.9 

139.6 

163.9 

181.8 

206.0 

229.7 

213.2 

EQ5100 

COOLING  TOWER 

ELEC 

10855 

254 

23260 

33014 

37216 

36016 

37216 

37216 

36016 

PK 

50.0 

13.4 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

EQ5100 

COOLING  TOWER 

WATER 

147 

109 

241 

340 

467 

524 

613 

633 

541 

PK 

0.6 

0.7 

1.0 

1.1 

1.2 

1.4 

1.5 

1.7 

1.6 

EQ5001 

CHILLED  WATER 

:  PUMP  C.V. 

ELEC 

30052 

25056 

39299 

49216 

55480 

53691 

55480 

55480 

53691 

PK 

74.6 

74.6 

74.6 

74.6 

74-6 

74.6 

74.6 

74.6 

74.6 

EQ5010 

CONDENSER  WATER  PUMP 

C.V. 

1 

ELEC 

14024 

11693 

18339 

22968 

25891 

25056 

25891 

25891 

25056 

PK 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

34.8 

920,399 

205.6 


650,352 

229.7 


318,458 

50.0 


527,137 

74.6 


245,997 

34.8 


EQ5300 


CONTROL  PANEL  &  INTERLOCK 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


ELEC 

403 

336 

527 

660 

744 

720 

744 

744 

720 

589 

510 

372 

7,069 

PiC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

EQ4003 

ELEC 

74400 

FC  CENTRIF. 
67200  74400 

FAN  C.V. 
72000 

74400 

72000 

7U00 

7U00 

72000 

74400 

72000 

74400 

876,000 

PIC 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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UTILITY  PEAK  CHECKSUMS  •  ALTERNATIVE  2 


UTILITY  PEAK 


CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  695.7  (kU) 

Yearly  Time  of  Peak  15  (hr)  8  (mo) 

Hour  15  Month  8 


Eqp. 

Utility 

Parent 

Ref.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

(kU) 

(X) 

Cooling  Equipment 

1  EQ1001L 

2-STG  CTV  >555  TONS 

390.1 

56.07 

Sub  Total 

390.1 

56-07 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

100.0 

14.37 

Sub  Total 

100.0 

14.37 

ll^ 

0.0 

0.00 

Miscellaneous 

Lights 

205.6 

29.56 

Base  Utilities 

0.0 

0.00 

Mi  sc  Equipment 

0.0 

0.00 

Sub  Total 

205.6 

29.56 

Grand  Total 

695.7 

100.00 

CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 

PROJECT  NO:  911 0991 2F 

PROJECT  LOCATION:  SAN  ANTONIO,  TEXAS 

ESTIMATOR:  S.P.  CURK 

1  SUBMITTAL- 

35.0% 

IdATE: 

26-Oct-9S 

1 

1  ECO  NO/  BUILDING:  IV.  D.  1)  /  BLDG  2265 

1  CHECKED  BY:  DJY  I 

TASK  DESCRIPTION 

1  QUANTITY 

LABOR 

1  MATERIALS 

i.:..;aTOTAL:«d 

Homi 

UNIT 

MHUN 

HRS 

UN  PRICE 

COST 

UN  PRICE 

657  TON  -  WC.  CENTRIF.  CHILLER 

1 

EA 

35543.70 

0.00 

0.00 

35543.70 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1  0.00 
0.00 
0.00 
0.00 

217457.75 

0.00 

0.00 

217457.75 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 

0 

253001 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

■■■1 

■■■n 

■■■1 

$35,544 

gniiruiM  1 1 1 

CONTENGENCY 

10.00% 

$25,300 

OVERHEAD  &  PROFIT 

10.00% 

$25,300 

TOTAL 

$303,602 

JOBNUMCE.WK1 
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26-Oct-93 


BUILDING  2265  -  CHILLER  INFORMATION 


Chrysler  Airtemp  Chiller 

Model  #  C2MN  779-2 

S/N  4C104272 

416OV/30/515  KW 

Capacity:  657  tons 

Efficien<y  =  .784  KW/ton  (new) 

Derate  Efficiency  .05%/yr 

Existing  Efficiency  =  .871  KW/ton 


n.  nwAin 


i^yUUi/UiO 


Texas  Trane  -  Fort  Worth 
Facsimile  Cover  Sheet 

To;  Scott  Qark 

Company:  Carter  &  Burgess 
Phone:  817-735-6038 
Fax:  817-735-6064 

From:  Arthur  Muman 

Company;  Texas  Trane 
Phone:  817-838-1301 
Fax:  817-831-8135 

Date:  October  11, 1993 
Pages  including  this 

cover  page:  13 


Comments: 


Here  is  the  information  you  requested.  The  Trane  Centravac  will 
cost  about  $2357000: 


10/11/83  14:53  ©817  831  8135 

ni.  cxswI'KAVAC  BJStitiCTION  PROGRAM 


Zfsion  fjT*’ 

CHILLER  REPLACEMENT  ^993 

^T^SUr  u?”  a®'’"®''®''  -  ®*®  ""ONW 

.  IbOGRAM  OSER  :  MORNAH 

€  COUNTS  :  SCOTT  CLARK  -  CARTER  &  BURGESS 

CHINE  .  CVHF  TJCU  28  TECU  28 

M*  INPUT  CONDITIONS  *****»*•»*********.**.»***»»**»*,*».»,, 


DESIGN  DUTY 

exiting  evap  temp 

EVAP  FLOW  rate 

evaporator  passes 

MAX  evap  PRESSURE  DROP 
FLUID  TYPE 
FLUID  % 

VOLTAGE 

FREQUENCY 

REFRIGERANT 


j-iin  COND  TEMP 

2260  COND  FLOW  RATE 

2  CONDENSER  PASSES 

COND  PRESSURE  DROP 
WATER  ^  FLUID  TYPE 

0  FLUID  % 

4160 

60 

123 


85 

2830 

2 

24 

WATER 

0 


ILOAD 
DES 
POW 
KW 
APL 


UTY 
SUMED 
SIGN  DUTY 


EXIT  EVAP  TEMP 
EVAP  FLOW  RATE 
ENTERING  EVAP  TEMP 
EVAP  PD  (NON-MAR) 
EVAP  PD  (MARINE) 
EVAP  FOULING  FACTOR 
Jl^JlD  TYPE  AND  % 

fPrERING  COND  TEMP 
COND  FLOW  RATE 
EXIT  COND  TEMP 
COND  PD  (NON-MAR) 
COND  PD  (MARINE) 
COND  FOULING  FACTOR 
FLUID  TYPE  AND  % 

MAX  LRA  AT  MOTOR  KW 
RLA  AT  MOTOR  KW 
RLA  AT  SELECTION  KW 

REFRIGERANT  CHARGE 
SHIP  WT.  (W/NMAR  WB. 
OPER  WT.  (W/NMAR  WB. 

modi -CVHF  nton-650 
evtm-TECU  evth-28 
cdtm-TECU  cdth-28 


TONS 

KW 


F 

GPM 

F 

FEET 

FEET 


100%  .^7 

383 

0.539 

0.498 


44.00 
2260.0 
51.54 
29.67 
30.33 
0 . 00025 
WATER  0 


75% 

533 

256 

0.481 


44.00 


50% 

355 

171 

0.482 


44.00 


25% 

178 

100 

0.563 


44.00 


F 

85.00 

78.75 

GPM 

2830.0 

F 

91.97 

FEET 

20.60 

FEET 

21.64 
0.00025 
WATER  0 

AMPS 

405 

AMPS 

62 

AMPS 

59 

LBS 

1600 

LBS 

30721 

LBS 

35397 

volt-4160 

hrtz-60 

type-SNGL 

evsz-142M 

evbs-980 

evwp-2 

cdsz-142S 

cdbs-1220 

cdwp-2 

72.50 


66.25 


orsz-880 

cdty-STD 


cpim-275 

refg-123 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION: _  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2265  -  ECO  IV.  D.  1)  -  REPLACE  CHILLER  W/  HIGHER  EFF/CFC  FREE  CHILLEF 
ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  UFE  20  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


$536,040 

$29,482 

$32,162 

$597,685 


$0 _ 

$0 _ 

$597,685 


2.  ENERGY  SAVINGS  (+)IC0ST(-) : 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  'NOVEMBER  4. 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTEC 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

1449.1 

$15,288 

14.65 

$223,969 

B.  DIST 

$0 

17.70 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

$3.31 

0.00 

$0 

20.60 

$0 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

1.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$11,600 

13.59 

$157,644 

N.  TOTAL 

1449.1 

$26,888 

$381,613 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  i-): 

A.  ANNUAL  RECURRING  (+/-)  $0 

1 .  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1)  _ $g 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.(2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

$0 

c. 

Chiller 

$338,516 

3 

$301,279 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

$0 

5 

$0 

f. 

$0 

6 

$0 

$0 

7 

0.76 

$0 

$0 

8 

$0 

$0 

9 

0.7 

$0 

$0 

10 

0.68 

$0 

$0 

11 

0.65 

$0 

N/A 

$0 

12 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

$0 

0. 

N/A 

$0 

15 

$0 

p.  TOTAL  $338,516  _ $301,279 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 
4.  SIMPLE  PAYBACK  1G/(2N3-<-3A-K3Bp1/ECONOMIC  LIFB1: 


$301,279 


13.6  YEARS 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3C1: 

6.  SAVINGS  TO  INVESTMENT  RATIO  fSIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRR): 


$682,893 

1.14 

4.7% 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO>s)  -  BUILDING  NO.  2265 


ECONO:  VnC,  D&IX  B,  C,  D 

ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  49.856.4 

Demand  Savings:  _ 46.7 

Gas  Savings:  _ n/a 

Cost  Savings:  $  2.349 

Implementation  Cost:  $  2.723 

Simple  Payback:  _ 1.2 

Savings  to  Investment:  _ 9.77 

Ratio  (SIR): 


KWH/yr 

KW/yr 

MCF/yr 

/yr 


Years 


ECO  DESCRIPTION: 

Currently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACTION 

2 

2-Lamp,  2’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

58 

2-Lamp,  4’  Fluor. 

Remove  16  fixtures  along  window  area  and  retrofit 
remaining  with  T8  lamps  and  electronic  ballasts. 

12 

4-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

4 

Incand.  Exit 

Replace  /LED  exit  fixtures. 

COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 
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Demand  Savings  -  (8.065Jnr-4.171Jnf)(4iiio.x$17^/inF+8jjio.$6^/jn») 
-  S3n32fyr 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  ^pendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  EClP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Surmary  Report  | 


Project:  FT  SAM  HCXJSTON  EEAP 

J i I e :  H : \ JOB\91 1 099\1 2 F\ELECT\FLEX\OUT\2265\BLD2265A . WBR 
%ate:  10/17/1993 


Lighting  Annual  : 
Lighting  Capacity  : 
Annual  Cooling  Effect  : 
Annual  Heating  Effect  : 
Total  Surveyed  Floor  Area: 
Percent  Survey  Conpleted  : 
Lighting  Power  Density  : 

Costs  Initial  Energy 


22354  kWh 
4.171  kU 
31039  kWh 
3193  kWh 
5320  SqFt 
532000  X 
0.784  W/sqft 

Maint.  Cooling  Heating 


PVLCC  $  2442  22107 

AVLCC  $  180  1627 


3020  30801 

222  2266 


-548 

-40 


Total 


57821 

4255 
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I  Lighting  Level  Conparison  Report  | 

sssssss===ssss=ssssssssrssssssssssss 


ject:  FT  SAM  HOUSTON  EEAP 

ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\2265\BLD2265A.LLR 
ate:  10/17/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

63.8 

7.4 

34.0 

24.78 

5-scullery 

4-dry  stor 

Measured 

23.4 

4.8 

15.8 

7.74 

1 -dining 

3-stor 

Required 

50.0 

5.0 

25.0 

23.18 

2-kitchen 

1 -dining 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

25.1 

-7.6 

9.0 

12.00 

1 -dining 

4-dry  stor 

Meas  -  Req. 

18.4 

-34.3 

-9.2 

21.46 

1 -dining 

2-kitchen 

345 


ect:  FT  SAM  HOUSTON  HEAP 

i le:  H:\JOB\911099\12F\ELECT\FLEX\OUT\2265\BLD2265A.LSR 
ate:  10/17/1993 

System  Number:  1  Descrip:  2  lamp,  2x2  lay- in  w/crylic  lens 


Rooms  Served:  1 

Floor  Area:  3200  SqFt 

Possible  kU:  0.141 

Working  kU:  0.141 

Capacity  kU:  0.141 

Lighting:  756  Annual  kWh 

Heating:  108  Annual  kWh 

Cooling:  1049  Annual  kWh 

Op  Hours/Year:  5360  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  42.0  Months 

Power  Density:  0.044  Watts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  *  747 

121 

1041 

-19 

1975 

AVLCC  $  55 

9 

77 

-1 

145 

System  Number:  2  Descrip:  2x4  fluor.  w/acrylic  lens 


1 

3200  SqFt 

1.392 

1.392 

1.392 

7461  Annual  kWh 
1066  Annual  kWh 
10360  Annual  kWh 
5360  Annual  Hrs 
Spot 

70.0  Months 
0.435  Watts/SqFt 

Equipment  Fixtures  Lamps  Ballasts 


Possible  12  48  12.0 

Working  12  48  12.0 


Capacity 

12 

48 

12.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  7379 

853 

10280 

-183 

18965 

AVLCC  *  543 

63 

756 

-13 

1395 

Served; 
^^■ioor  Area: 
^^ssible  kW: 
Working  kW: 
Capacity  kW; 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  Time  : 
Power  Density: 
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System  Number 


3 


Descrfp:  1x4  recess  f luor.w/acrylic 


Rooms  Served:  3 

Floor  Area:  4588  SqFt 

Possible  kU:  2.386 


rking  kU: 
acity  kU: 
Lighting: 
Heating: 
Cooling: 


2.386 

2.386 

12791  Annual  kUh 
1827  Annual  kWh 
17760  Annual  kWh 


Op  Hours/Year: 

5360 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

70.0 

Months 

Power  Density: 

0.520 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

38 

76 

38.0 

Working 

38 

76 

38.0 

Capacity 

38 

76 

38.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

:.  Cooling 

Heating 

Total 

PVLCC  $  12650 

1850  17624 

-314 

33369 

AVLCC  $  931 

136  1297 

-23 

2455 

System  Nutnber: 

4 

Descrip:  fluor.  wrap 

Rooms  Served: 
Floor  Area: 
Possible  kW: 
Working  kW: 
Capacity  kW: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Method: 
Time 

^^■r  Density: 


Equipment  Fixtures 

Possible  4 
Working  4 
Capacity  4 
Disconnected  0 
Broken/Burned  0 


Annual  kWh 
Annual  kWh 
Annual  kWh 
Annual  Hrs 

Months 

Watts/SqFt 


Ballasts 


Costs  Energy  Maint.  Cooling  Heating 


Total 


PVLCC  $  1332  195  1855  -33  3513 

AVLCC  $  98  14  137  -2  258 
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I  Whole  Building  Surrmary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

^  File:  H:\JOB\911099\12F\ELECT\FLEX\OUT\2265\BLD2265B.WBR 
late:  10/16/1993 


Lighting  Annual 

43228 

kWh 

Lighting  Capacity 

8.065 

kW 

Annual  Cooling  Effect 

60022 

kWh 

Annual  Heating  Effect 

6175 

kWh 

Total  Surveyed  Floor  Area 

5320 

SqFt 

Percent  Survey  Completed 

532000 

X 

Lighting  Power  Density 

1.516 

U/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

Total 

PVLCC  $  0  42751 

6307 

59562 

•1060 

107560 

AVLCC  %  0  3146  464 

4383 

-78 

7914 

Lighting  System  Survey  Sunmary 
One  Page  for  Each  Defined  System 


t:  FT  SAM  HOUSTON  EEAP 
le;  H:\JOB\911099\12F\ELECT\FLEX\OUT\2265\BLD2265B.LSR 
ate:  10/16/1993 


System  Hirteri  1  Descrip:  2  lamp,  2x2  lay- in  w/crylic  lens 


Rooms  Served: 

1 

Floor  Area: 

3200 

SqFt 

Possible  kW: 

0.193 

Working  kU: 

0.193 

Capacity  kW: 

0.193 

Lighting: 

1034 

Annual  kWh 

Heating: 

148 

Annual  kWh 

Cooling: 

1436 

Annual  kWh 

Op  Hours/Year: 

5360 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

42.0 

Months 

Power  Density: 

0.060 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

4 

2.0 

Working 

2 

4 

2.0 

Capacity 

2 

4 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 


PVLCC  $  1023  220  1425  -25  2643 

AVLCC  $  75  16  105  -2  194 


System  Number:  3 

sxxxsxzrsBssasssKxzs: 


Descrip:  2x4  fluor.  u/acrylic  lens 


Area: 
a  kU* 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relamp  Method: 
Relamp  Time  : 
Power  Density: 


1 

3200  SqFt 
2.304 
2.160 
2.304 

12349  Annual  kUh 
1764  Annual  kUh 
17147  Annual  kWh 
5360  Annual  Hrs 
Spot 

70.0  Months 
0.675  Watts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

12 

48 

12.0 

Working 

12 

45 

11.0 

Capacity 

12 

48 

12.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

3 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  *  12213 

1562 

17016 

-303 

30488 

AVLCC  $  899 

115 

1252 

-22 

2243 
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System  Niinber 


Descrip:  1x4  recess  f luor.w/acrylic 


Rooms  Served: 

3 

Floor  Area: 

4588 

SqFt 

Possible  kU: 

5.184 

^krkino  kU: 

4.992 

^^Acitv 

5.184 

Lighting: 

27786 

Annual  kWh 

Heating: 

3969 

Aryxtfl  kUh 

Cooling: 

38581 

Annual  kWh 

Op  Hours/Year: 

5360 

Annual  Hrs 

Relanp  Method: 

Spot 

Relanp  Time  : 

70.0 

Months 

Power  Density: 

1.088 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

54 

108 

54.0 

Working 

54 

104 

51.0 

Capacity 

54 

108 

54.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

4 

1.0 

Costs  Energy 

Naint 

;.  Cooling 

Heating 

Total 

PVLCC  $  27479 

4213  38285 

-681 

69296 

AVLCC  $  2022 

310  2817 

-50 

5099 

System  Nurber: 

6 

Descrip:  fluor.  wrap 

Rooms  Served: 

2 

Floor  Area: 

732 

SqFt 

Possible  kW: 

0.384 

Working  kW: 

0.384 

Capacity  kW: 

0.384 

Lighting: 

2058 

Annual  kWh 

Heating: 

294 

Annual  kWh 

Cooling: 

2858 

Annual  kWh 

Op  Hours/Year: 

5360 

Annual  Hrs 

ReLanp  Method: 

Spot 

Time  : 

70.0 

Months 

Density: 

0.525 

Watts/SqFt 

Equipment 

Fixtures 

Lamps 

Ballasts 

Possible 

4 

8 

4.0 

Working 

4 

8 

4.0 

Capacity 

4 

8 

4.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy  Haint.  Cooling  Heating  Total 


PVLCC  $  2035  312  2836  -50  5133 

AVLCC  $  150  23  209  -4  378 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2265  -  ECO  VII  C..  D.  &  IX  A,  B..  C..  D.  -  LIGHTING  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST  $2,442 

B.  SlOH  $134 

C.  DESIGN  COST  $147 

D.  TOTAL  COST  (1 A+ 1 B+ 1 C)  $2,723 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $0 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $0 

G.  TOTAL  INVESTMENT  (1D-1E-1F)  $2,723 


2.  ENERGY  SAVINGS  (+)/COSTM: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4, 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR{2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

71.24 

$752 

11,77 

$8,846 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

98.92 

$1,044 

11.12 

$11,605 

M.  DEMAND  SAVINGS 

$312 

11.12 

$3,469 

N.  TOTAL 

170.16 

$2,107 

$23,920 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-1: 


A.  ANNUAL  RECURRING  (+/-)  $242 

1.  DISCOUNT  FACTOR  (TABLE  A) 

11.1 

2.  DISCOUNTED  SAVINGS/COST  (3AX  3A1) 

$2,686 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 
FACTOR  (3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

]• 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

0. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $2,686 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  $2,686 

4.  SIMPLE  PAYBACK  1G/(2N3+3A-K3Bp1 /ECONOMIC  LIFE)):  _ 1.2  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $26,607 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  9.77 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  21.1% 


ENERGY  CONSERVATION  ANALYSIS 


BUILDING  2399  -  HOSPITAL  MESS  HALL 

Building  2399  is  a  single  stoiy  stucco  building  consisting  of  a  total  area  of  26,000  square  feet 
This  facility  contains  a  full  service  kitchen  and  a  large  dining  area  which  consists  of  14,700 
square  feet 

The  operating  hours  are  from  5:00  am  to  8:00  pm,  seven  days  per  week. 

The  lighting  system  is  primarily  fluorescent 

The  mechanical  system  consists  of  fan  coil  units  above  the  ceiling  served  by  the  central 
hospital  water  cooled  chillers.  Heating  is  provided  by  three  central  gas  fired,  steam  boilers. 

Hot  water  is  provided  to  the  kitchen  by  a  steam  to  hot  water  heat  exchanger  and  a  300 
gallon  storage  tank.  Dishwashing  is  accomplished  using  an  automatic  dishwasher  with  an 
electric  hot  water  booster  heater. 


The  following  ECO’s  are  recommended  for  Building  2399: 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


rv.  A.  -  Night  setback/setup  thermostat 

IV.  D.l)  -  Replace  chiller  with  higher  EFF/CFC  fi-ee  chiller 

IV.  F.  -  Install  make-up  air  supply  for  kitchen  areas 

Vn.  D.  -  Reduce  indoor/outdoor  lighting  to  AEI  levels 

IX.  A.  -  Replace  incandescent  lamps  with  compact  fluorescents 

IX.  B.  -  Replace  incandescent  exit  fixtures  with  LED 

IX.  C.  -  Replace  standard  lamps  with  energy  saving  lamps 

IX.  D.  -  Replace  standard  ballast  with  energy  saving  ballast 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  rECO’s^  -  BTm  .DTNn  NO  7^00 
ECO  NO:  IV.  A. 

ECO  NAME:  Night  setback/setup  thermostat. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  7.528  KWH/yr 

Demand  Savings:  _ Q _  KW/yr 

Gas  Savings:  89.1  MCF/yr 

Cost  Savings:  S  575 _  /yr 

Implementation  Cost:  $  363 _ 

Simple  Payback:  _ ^ _  Years 

Savings  to  Investment:  _ 21.61 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  manual  thermostats  are  used  to  control  the  existing  fan  coil  units  that  serve  the 
dining  and  office  areas.  Each  fan  coil  unit  is  controlled  by  a  separate  thermostat.  This 
ECO  analyzes  the  installation  of  a  programmable  night  setback/setup  thermostats  to  reduce 
energy  consumption  dining  unoccupied  periods. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  SimpCalc) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

MAINTENANCE  COSTS: 

Maintenance  costs  of  $5.00/year  is  included  in  the  LCCA  for  programming,  battery 
replacement  and  failures. 
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LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  life  Cycle  Cost  Summaiy) 


356 


TEXAS  LoanSTAR  Program  -  ECRM  Simplified  Calculation  Ver  2.0 


11/08/93 

SimpCalc  2.0  SUMMARY  (by  FORM) 

-  FORT  SAM 

HOUSTON 

Page  1 

Form 

Facility 

ECRM  Desc.  Page 

ICWH/Yr 

KU 

MCF/yr 

mmBtu/Yr 

S/Yr 

Imp. Cost  PayBack 

C7-01 

BLOG  2399  HOSPITAL  DINING 

Prog  Thermostat  1 

7528 

.00 

89.1 

117.5 

575 

363  .6 

***  SUB-TOTAL  *•* 

7528 

.00 

89.1 

117.5 

575 

363  .6 

•*  GRAND  TOTAL  ** 

7528 

.00 

89.1 

575 

363  .6 

TEXAS  LoanSTAR  Program  -  ECRM  Simplified  Calculation  Ver  2.0 


11/08/93  Consolidated  ECRM  Detail  -  FORT  SAM  HOUSTON 


Page  1 


sssrsrssssssss 


C7-001  ProgrMinable  Thermostats  -  BLDG  2399  HOSPITAL  DINING 

Cost 

Source:  means  cost 

data 

Description:  Install  night  setback/setup  thermostats. 

A) 

.15  BTU/hr-ft-F 

Upvalue  of  Walls 

B) 

9072  Sa.Ft. 

Wall  Area  (includes  windows  and  doors) 

C) 

.07  BTU/hr-ft-F 

U-Value  of  Roof 

D) 

25922  Sa.Ft. 

Roof  Area 

E) 

70  Degree/F 

Heating  Season  Thermostat  Setpoint 

F) 

55  Degree/F 

Heating  Season  Thermostat  Setback  Setpoint 

G) 

1350  Hours/vr 

Heating  Season  Setback  Hours 

»  _9  Hrs/day  x  J[50  Days/yr 

H) 

74  Degree/F 

Cooling  Season  Thermostat  Setpoint 

I) 

90  Degree/F 

Cooling  Season  Thermostat  Setback  Setpoint 

J) 

1800  Hours/vr 

Cooling  Season  Setback  Hours 

■  _9  Hrs/day  x  200  Days/yr 

K) 

,7000 

Heating  Equipment  Efficiency  (Table  2) 

L)  $ 

3.41  /MCF 

Cost  per  MCF 

M) 

12.12  BTUH/Uatt 

EER  of  Air  Conditioning  Unit  (Table  1) 

N)  $ 

.0360  /KUH 

Cost  per  KUH  -  Summer 

0)  S 

363 

Installed  Cost  s  3  Thermostats  x  $  121/stat 

P) 

3175  BTU/hf-F 

Total  Envelope  UA- Value 

Q) 

64.3  mnBTU/yr 

Heating  Load  Reduction 

R)  S 

304 

Heating  Cost  Reduction 

S) 

91.4  HRBTU/yr 

Cooling  Load  Reduction 

T)  $ 

271  /year 

Cooling  Cost  Reduction 

U)  S 

575  /year 

Annual  Cost  Savings 

V) 

.6  years 

Simple  Payback 

(G) 
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CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 

PROJECT  NO:  91 1 09912F 

PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 

ESTIMATOR;  S.P.  CLARK 

SUBMITTAL:  35.0% 

DATE:  26-Oct-93 

ECO  NO/  BUILDING:  IV.  A.  /  BLDG  2399 

CHECKED  BY:  DJY 

TASK  DESCRIPTION 


QUANTITY 


LABOR 

MATERIALS 

HRS 

UN  PRICE 

1  COST  1 

UN  PRICE 

1  COST  1 

TOTAL 

COST 


0 

0 

272 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

c 

c 

c 

c 

c 

c 

c 

G 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


JOBNUMCE.WK1 
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26 -Oct-93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP _ ^FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2399  -  ECO  IV.  A  -  NIGHT  SETBACK/SETUP  THERMOSTAT - 

ANALYSIS  DATE:  NOVEMB^,  1993  ECONOMIC  LIFE  15  PREPARER  S.  P.  CLARK - 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+1 B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1D-1E-1F) 


2.  ENERGY  SAVINGS  f+yCOSTr-1: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS: 


'NOVEMBER  4.  1992 


ENERGY 

SOURCE 


COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

$/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG  $3.31 

91.86 

$304 

15.34 

$4,664 

E.  PPG 

$0 

11.12 

$0 

F .  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  OTHER 

$0 

11.12 

$0 

M.  DEMAND  SAVINGS 

N.  TOTAL 

117.55 

$0 

$575 

11.12 

$0 

$7,854 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-1 

A  ANNUAL  RECURRING  (+/-)  ($1 5) 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3AX  3A1) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

i- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

N/A 

$0 

13 

0.6 

$0 

m 

$0 

14 

0.58 

$0 

m 

$0 

15 

0.56 

$0 

p- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4)  ($167) 


4.  SIMPLE  PAYBACK  1G/(2N3+3A+OBp1 /ECONOMIC  LIFB):  _ 0.6  YEARS 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C):  $7.688 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G:  21.15 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR):  27.5% 


ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNiriES  (BCO\Y  Bim  PING  2399 


ECO  NO:  IV.D.1) 


ECO  NAME:  Replace  chiller  with  higher  efficiency,  CFC  free  chiller. 
SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

Demand  Savings: 

Gas  Savings: 

Cost  Savings: 

Implementation  Cost: 

Simple  Payback: 

Savings  to  Investment: 
Ratio  (SIR): 


926.098 

KWH/yr 

KW/yr 

MCF/yr 

/yr 

3.192 

n/a 

^4.626 

365.824 

-iJ _ 

Years 

Ml 


ECO  DESCRIPTION: 

Currently,  two  436  ton  water  cooled  centrifugal  chillers  are  in  use.  These  chillers  serve 
Building  2399  and  2376  (hospital)  and  were  installed  in  1968.  These  chillers  operate  at  an 
efficiency  of  1.084  KW/ton  and  have  80%  demand  limiting  setpoints.  This  ECO  analyzes 
replacement  of  the  two,  436  ton  chillers  with  one  710  ton  high  efficiency,  CFC  fi-ee  chiller. 
This  would  allow  one  of  the  436  ton  chillers  to  remain  as  back-up  and  the  refrigerant  from 
the  demolition  chiller  could  be  recovered  for  future  use.  The  new  chiller  will  operate  at  an 
efficiency  of  approximately  .539  KW/ton.  This  ECO  analysis  accounts  for  the  operating 
hours  and  for  the  proposed  lighting  retrofit. 


COST  SAVINGS  CALCULATIONS: 
(Refer  to  following  Flex  Output) 


Demand  Savings  «  (lJ939KW-lM2KW)i4mo.x$1.50/KW*Smo.x$6J25/Km 
=  $7.760/yr 
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IMPLEMENTATION  COSTS: 


(Refer  to  following  Cost  Estimate) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 


CONTENTS  OF  :  H:\JOe\911099\12F\TRACE\EaUIPECO\2399.TH 


JOB  •  1 

01/FORT  SAN  HOUSTON  EEAP 

01/SAN  ANTONIO 

01/FUD-COE 

01 /SCOTT  CLARK 

01/HVAC  IHPROVEHENTS 

08/SANANTON 

09/JAN/DEC 

10/CLTO-CLF 

11/ JAN/DEC 

LOAD  •  1 

19/1/ENERGY  CONSERVATION  SIMULATION 

20/1/1/FIRST  FLOOR/600/200//4//1A 

20/2/2/FIRST  FLOOR/600/200//4//14 

20/3/3/FIRST  FLOOR/600/200//4//14 

21/M/78/50/78//70/70 

22/3/1/YES///.07 

24/1/1/200/14/.15 

24/1/2/600/14/.15//90 

24/1/3/200/14/.15//180 

24/1/4/600/14/. 15//270 

24/2/1/200/14/. 15 

24/2/2/600/14/. 15//90 

24/2/3/200/14/.15//180 

24/2/4/600/14/.15//270 

24/3/1/200/14/.15 

24/3/2/600/14/. 15//90 

24/3/3/200/14/.15//180 

24/3/4/600/14/ . 15//270 

25/1/1///15/1.07/.7 

2S/1/2///15/1.07/.7 

25/1/3///15/1.07/.7 

25/1/4///15/1.07/.7 

25/2/1///15/1.07/.7 

25/2/2///15/1.07/.7 

25/2/3///15/1.07/.7 

25/2/4///15/1.07/.7 

25/3/1///15/1.07/.7 

25/3/2///15/1.07/.7 

25/3/3///15/1.07/.7 

25/3/4///15/1.07/.7 

26/M/2399PLP/2399LT 

27/M/150/SF-PERS/255/255/2.5/WATT-SF///30 
28/M/1//1 .0/WATT-SF/2399LT 
29/M/15/CFH-P/15/CFM-P 
30/H/.75/CFM-SF 
SYSTEM  -  1 

39/1/EXISTING  EQUIPMENT 
40/1/VTCV 
41/1/1/3 
42/1/2.5 
43/1/54/62 
44/1 /NONE 
45/1 /AVAIL 
EQUIPMENT  -  1 
60/1/1/PKPLANT/I/I 
61/1/1 

62/1/EQ1001S/2/436/TONS/1.084/KW-TON//////SER 


364 


CONTEMTS  OF  :  H:\JOB\911099\12F\TRACE\EQUIPECO\2399.TM 


LINE  « 
59 


63 

64 

65 

66 

67 

68 

69 

70 


63/1/142/HP/50/HP 

64/1//N0/N0/N0NE 

69/1/EQ4003 

70/1/380 

EQUIPMENT  -  2 

60/1/1/PICPLANT/1/1 

61/1/1 

62/1/EQ1001  S/1/71 0/TONS/ .  539/ICU-TON 

63/1/142/HP/50/HP 

64/1//M0/N0/N0NE 

69/1/EQ4003 

70/1/380 


Trane  Air  Conditioning  Economics 
By:  CARTER  t  BURGESS,  INC. 


V  600 
PAGE 


FORT  SAM  HOUSTON  EEAP 

SAN  ANTONIO 

FUD-COE 

SCOTT  CLARK 

HVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 
FORT  SAM  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

(deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Siinner  Clearness  Nunber: 

0.90 

Winter  Clearness  Number: 

0.90 

Sumner  Design  Dry  Bulb: 

97 

(F) 

Simmer  Design  Wet  Bulb: 

76 

(F) 

Winter  Design  Dry  Bulb: 

30 

<F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbnv^F) 

Density-Specific  Heat  Prod: 

1.0818 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,761.9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  Function  Method) 

Time/Date  Program  was  Run:  16:39:  0  4/17/94 

Dataset  Name:  2399  .TM 
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AIRFLOW  -  ALTERNATIVE  1 

RGY  CONSERVATION  SIMULATION 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

Main  - 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Nvmber  Type 

(Cfm) 

(Cf«) 

<Cf«) 

(Cf») 

(Cfm) 

(Cfm) 

(Cfm) 

1  VTCV 

36,000 

270,000 

270,000 

270,000 

36,000 

0 

0 

Totals 

36,000 

270,000 

270,000 

270,000 

36,000 

0 

0 

CAPACITY  -  ALTERNATIVE  1 

ENERGY  CONSERVATION  SIMULATION 

SYSTEM 

S  U  M  M  A  R 

Y . 

(Design  Capacity  Quantities) 


Cooling 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

System 

System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Nuni>er 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

1 

VTCV 

670.9 

0.0 

0.0 

670.9 

-2,655,673 

Totals 

670.9 

0.0 

0.0 

670.9 

-2,655,673 

The  building  peaked  at  hour  15  nonth 


Heating 


Aux.  Sys. 

Preheat 

^  1 1  qg 

Reheat 

Hunidif . 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capaci ty 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

-2,655,673 

0 

0 

0 

0 

0 

-2,655,673 

8  with  a  capacity  of 

664.0  tons 

NEERING  CHECKS  -  ALTERNATIVE 
iRGY  CONSERVATION  SIMULATION 


1 


. . E  N 

G  I  N  E  E 

System 

Number 

Main/ 

Auxiliary 

System 

Type 

Percent 

Outside 

Air 

Cfm/ 

Sq  Ft 

1 

Main 

VTCV 

13.33 

0.75 

ING  CHECKS . 

--  Cooling  - - - Heating  ---- 


Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

402.5 

536.6 

22.36 

0.75 

-7.38 

360,000 

367 
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Systeai  1 

Peak 

^aked  at  Time  ^ 

BS> 

CXitside  Air  «=> 

oy 

Space 
Sens. Hat. 

Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

0 

Glass  Solar 

386,400 

Glass  Cond 

162,863 

Wall  Cond 

197,374 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

0 

Sub  Total«s> 
Internal  Loads 

746,636 

VTCV 


-  VARIABLE  TEMP  CONSTANT  VOL 


COOLING  COIL  PEAK 
Mo/Hr:  8/14 
/UB/HR:  96/  79/126.0 

Ret.  Air  Ret.  Air 
Sensible  Latent 


CLG  SPACE  PEAK 
Mo/Hr:  7/16 


Lights 
People 
Hi  sc 

Sub  Totalss> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
DR  Sizing 
pust  Heat 
ninal  Bypass 


«N0R 
ust 
ina 


910,304 

1,195,440 

1,085,334 

3,191,079 

279,678 

0 


858,046 


(Btuh) 

0 

0 

512,805 

0 

0 

92,875 


605,679 

390,130 

0 

390,130 

-279,678 

0 

0 

0 

-95,484 

0 


(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

512,805 

386,400 

162,863 

290,248 

0 

0 

0 

1,352,315 

1,300,435 

1,195,440 

1,085,334 

3,581,209 

0 

1,874,371 

480,000 

0 

0 

858,046 

-95,484 

0 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
6.37 
4.80 
2.02 
3.61 
0.00 
0.00 
0.00 
16.80 

16.15 

14.85 

13.48 

44.48 

0.00 

23.28 

5.96 

0.00 

0.00 

10.66 

•1.19 

0.00 


(MOB:  96 


Space 

Sensible 

(Btuh) 

0 

0 

0 

467,040 

173,648 

232,450 

0 

0 

0 

873,138 

935,591 

591,600 

1,105,812 

2,633,003 

309,070 

0 


858,046 


Grand  Totalss>  5,075,438  620,648 


0  8,050,457  100.00 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
0.00 
9.99 
3.72 
4.97 
0.00 
0.00 
0.00 
18.68 

20.02 

12.66 

23.66 

56.34 

6.61 

0.00 

0.00 

0.00 

0.00 

18.36 

0.00 

0.00 


4,673,256  100.00 


HEATING  COIL  PEAK 
Mo/Hr:  13/  1 
OADB:  30 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-473,488 

-227,520 

0 

0 

0 

-701,008 

0 

0 

0 

0 

-123,298 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-326,920 

0 

-473,488 

-339,607 

0 

0 

0 

-1,140,015 

0 

0 

0 

0 

0 

-1,557,752 

0 

0 

0 

0 

42,095 

0 


Parent 
Of  Tot 
(X) 
0.00 
0.00 
12.31 
0.00 
17.83 
12.79 
0.00 
0.00 
0.00 
42.93 

0.00 

0.00 

0.00 

0.00 

0.00 

58.66 

0.00 

0.00 

0.00 

0.00 

•1.59 

0.00 


-824,306  -2,655,673  100.00 


COOLING  COIL  SELECTION 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Main  Clg 

670-9 

8,050.5 

6,253.4 

270,000 

82.5 

67.8 

81.7 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Totals  670.9  8,050.5 

. HEATING  COIL  SELECTION . AIRFLOWS  (cfm) 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

36,000 

Main  Htg 

-2,655.7 

270,000 

63.7 

72.8 

Infil 

0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

270,000 

Preheat 

-0.0 

270,000 

63.7 

60.4 

Mincfm 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

270,000 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

36,000 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-2,655.7 

Auxil 

0 

. AREAS . 

Leaving  DB/UB/HR  Gross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F  Grains 

Floor 

360,000 

60.4 

58.6  73.3 

Part 

0 

0.0 

0.0  0.0 

ExFlr 

0 

0.0 

0.0  0.0 

Roof 

120,000 

0 

0 

Well 

67,200 

10,080 

15 

-•ENGINEERING  CHECKS- 

-TEMPERATURES  (F)— 

Heating 

Clg  X  OA 

13.3 

Type 

Clg 

Htg 

36,000 

Clg  Cfm/Sqft 

0.75 

SADB 

62.0 

72.8 

0 

Clg  Cfm/Ton 

402.46 

Plenun 

80.5 

68.9 

270,000 

Clg  Sqft/Ton 

536.62 

Return 

80.5 

68.9 

0 

Clg  Btuh/Sqft 

22.36 

Ret/QA 

82.5 

63.7 

270,000 

No.  People 

2,400 

Runarnd 

78.0 

70.0 

36,000 

Htg  X  OA 

13.3 

Fn  MtrTD 

0.4 

0.0 

0 

Htg  Cfm/SqFt 

0.75 

Fn  BldTD 

0.3 

0.0 

0 

Htg  Btuh/SqFt 

-7.38 

Fn  Frict 

0.9 

0.0 
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Dry 

Bulb 

(F) 

Space  78.0 

Main  System 
Return  Air  Heat  Pickup 
Return  Fan 

Return  Air  80.7 

Outdoor  Air  95.5 

Return/Outdoor  Air  Mix  82.7 

Blow  through  Fan 

Entering  Coil  82.7 

Leaving  Coil  60.4 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

Cold  Deck  Supply  Air  62.0 

Supply  Air  62.0 


Wet 

Relat. 

Huaid. 

Temp. 

Bulb 

Humid. 

Ratio 

Enthalpy 

Diff. 

(F) 

(X) 

(GR) 

(Btu/Lb) 

<F) 

65.2 

50.9 

75.4 

30.5 

2.7 

0.0 

66.0 

46.6 

75.4 

31.2 

78.6 

48.2 

126.0 

42.8 

67.9 

47.5 

82.1 

32.7 

0.0 

67.9 

47.5 

82.1 

32.7 

58.4 

89.6 

72.5 

25.7 

0.7 

0.9 

0.0 

59.0  84.5  72.5  26.2 

59.0  84.5  72.5  26.2 


Percent  Outside  Air 
Sensible  Heat  Ratio  (SHR) 

Percent  Supply  Air  Bypassing  Coil 
Coil  Airflow 


13.33  (%) 
0.884 
0.00  (X) 
90,000  (Cfn) 
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ZONE  PSYCHROMETRICS  -  ALTERNATIVE  1 
£NERGY  CONSERVATION  SIMULATION 


PSYCHROMETRIC  STATE  POINTS 


Zone 


Dry 

Bulb 

CF) 

Space  78.0 

Main  System 
Return  Air  Heat  Pickup 
Return  Fan 

Return  Air  80.7 

Outdoor  Air  95.5 

Return/Outdoor  Air  Mix  82.7 

Blow  through  Fan 

Entering  Coil  82.7 

Leaving  Coil  60.4 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

Cold  Deck  Supply  Air  62.0 

Supply  Air  62.0 


Percent  Outside  Air 
Sensible  Heat  Ratio  (SHR) 

Percent  Supply  Air  Bypassing  Coil 
Coil  Airflow 


Uet 

Relat. 

Humid. 

Temp. 

Bulb 

Humid. 

Ratio 

Enthalpy 

Diff. 

<F) 

(X) 

(GR) 

(Btu/Lb) 

(F) 

65.2 

50.9 

75.4 

30.5 

2.7 

0.0 

66.0 

46.6 

75.4 

31.2 

78.6 

48.2 

126.0 

42.8 

67.9 

47.5 

82.1 

32.7 

0.0 

67.9 

47.5 

82.1 

32.7 

58.4 

89.6 

72.5 

25.7 

0.7 

0.9 

0.0 

59.0 

84.5 

72.5 

26.2 

59.0 

84.5 

72.5 

26.2 

13.33 

(X> 

0.884 

0.00 

(X) 

90,000 

(Cfa) 
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ZONE  PSYCHRONETRICS  -  ALTERNATIVE  1 
RGY  CONSERVATION  SIMULATION 

. PSYCHROMETRIC  STATE  POINTS . 

Zone  3 

Temp, 
Diff. 
(F) 


2.7 

0.0 


0.0 


0.7 

0.9 

0.0 


13.33  (X) 
0.884 
0.00  (X) 
90,000  (Cfn) 


Percent  Outside  Air 
Sensible  Heat  Ratio  (SHR) 

Percent  Supply  Air  Bypassing  Coil 
^il  Airflow 


Dry  Uet  Relat.  Humid. 


Bulb 

Bulb 

Hunid. 

Ratio 

Enthalpy 

(F) 

(F) 

<X) 

<GR) 

(Btu/Lb) 

Space 

Main  System 

Return  Air  Heat  Pickup 
Return  Fan 

78.0 

65.1 

50.7 

75.1 

30.5 

Return  Air 

80.7 

66.0 

46.4 

75.1 

31.1 

Outdoor  Air 

96.1 

77.8 

44.8 

119.0 

41.8 

Return/Outdoor  Air  Mix 

Blow  through  Fan 

82.8 

67.7 

46.7 

80.9 

32.6 

Entering  Coil 

82.8 

67.7 

46.7 

80.9 

32.6 

Leaving  Coil 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

60.4 

58.4 

89.2 

72.2 

25.7 

Cold  Deck  Supply  Air 

62.0 

59.0 

84.2 

72.2 

26.1 

Supply  Air  62.0  59.0  84.2  72.2  26.1 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
UERGY  CONSERVATION  SIMULATION 


BUILDING  U 


VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Nun(t3er  Description 

1  FIRST  FLOOR 

Zone  1  Total/Ave. 

2  FIRST  FLOOR 

Zone  2  Total/Ave. 

3  FIRST  FLOOR 

Zone  3  Total/Ave, 

System  1  Total/Ave. 

Building 


Summr 

Wintr 

Part. 

ExFlr 

Sky  It 

Sky  It 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Roof 

Sunar 

Uindc 

Wintr 

Uindo 

Wall 

0.000 

1.070 

1.175 

0.150 

0.000 

1.070 

1.175 

0.150 

0.000 

1.070 

1.175 

0.150 

0.000 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

•qft) 

«qft/F) 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

33.7 

7.63 

0.317 

33.7 

7.63 

0.317 

21.8 

4.66 

0.317 

21.8 

4.66 

BUILDING  AREAS  -  ALTERNATIVE  1 
ENERGY  CONSERVATION  SIMULATION 

. BUILDING  AREAS 


Description 


Floor 

Nmber  of  Area/Dupl 
Duplicate  Room 
Fir  Rm  (sqft) 


1  FIRST  FLOOR  1  1 

Zone  1  Total/Ave. 

2  FIRST  FLOOR  1  1 

Zone  2  Total/Ave. 

3  FIRST  FLOOR  1  1 

Zone  3  Total/Ave. 

System  1  Total/Ave. 

Building 


120,000 

120,000 

120,000 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

UlndoH 

Win 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

120,000 

0 

0 

0 

0 

0 

3,360 

15 

120,000 

0 

0 

0 

0 

0 

3,360 

15 

120,000 

0 

0 

0 

0 

0 

3,360 

IS 

120,000 

0 

0 

0 

0 

0 

3,360 

15 

120,000 

0 

0 

0 

0 

120,000 

3,360 

15 

120,000 

0 

0 

0 

0 

120,000 

3,360 

15 

360,000 

0 

0 

0 

0 

120,000 

10,080 

15 

360,000 

0 

0 

0 

0 

120,000 

10,080 

15 

Net  Wall 
Area 
(sqft) 

19,040 

19,040 

19,040 

19,040 

19,040 

19,040 

57,120 

57,120 
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ELEC 

DEMAND 

On  Peak 

On  Peak 

WATER 

Month 

(kUh) 

(kW) 

(1000  Gl) 

Jan 

611,326 

1,244 

261 

Feb 

544,477 

1,254 

216 

March 

689,033 

1,345 

395 

April 

726,229 

1,412 

518 

May 

783,372 

1,478 

661 

June 

778,064 

1,496 

719 

July 

826,273 

1,510 

823 

Aug 

832,672 

1,515 

839 

Sept 

783,472 

1,504 

727 

Oct 

718,949 

1,432 

477 

Nov 

661,178 

1,356 

371 

Dec 

619,548 

1,277 

253 

Total 

8,574,594 

1,515 

6,261 

Building  Energy  Consumption  *  81,292  (Btu/Sq  Ft/Year)  Floor  Area  ■  360,000  (Sq  Ft) 

Source  Energy  Consumption  »  243,900  (Btu/Sq  Ft/Year) 


373 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip 


Monthly  Consumption 


Nun 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

169442 

153045 

169442 

163976 

169442 

163976 

169442 

169442 

163976 

169442 

163976 

169442 

1,995,047 

PIC 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

430.9 

1 

MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i 

MISC  LD 

W 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1001S 

2-STG  CTV  <555  TONS 

ELEC 

60832 

51559 

90566 

123379 

160427 

175213 

203328 

209727 

180621 

110235 

85873 

60344 

1,512,104 

PK 

204.0 

224.7 

305.0 

371.4 

437.7 

455.5 

469.5 

474.3 

463.2 

391.1 

315.6 

236.4 

474.3 

1 

EQ5100 

COOLING  TOWER 

ELEC 

9098 

3915 

21378 

27107 

28010 

27106 

28010 

28010 

27107 

25676 

22589 

11860 

259,866 

PK 

37.6 

26.5 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

37.6 

1 

EQ5100 

COOLING  TOWER 

WATER 

261 

216 

395 

518 

661 

719 

823 

839 

727 

477 

371 

253 

6,261 

PK 

1.0 

1.1 

1.4 

1.6 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.4 

1.1 

1.8 

1 

EQ5001 

CHILLED  WATER  PUMP  C.V. 

ELEC 

65652 

59298 

91912 

101654 

105042 

101654 

105042 

105042 

101654 

96289 

84712 

70028 

1,087,980 

PK 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

1 

EQ5010 

CONDENSER  WATER  PUMP 

C.V. 

ELEC 

23117 

20880 

32363 

35794 

36987 

35794 

36987 

36987 

35794 

33905 

29828 

24658 

383,092 

PK 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

EQ5300 


CONTROL  PANEL  &  INTERLOCK 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


ELEC 

465 

420 

651 

720 

744 

720 

744 

744 

720 

682 

600 

496 

7,706 

PIC 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

EO4003 

ELEC 

282720 

FC 

255360 

CENTRIF. 

282720 

FAN  C.V. 

273600 

282720 

273600 

282720 

282720 

273600 

282720 

273600 

282720 

3,328,800 

PK 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

380.0 

375 
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Utility  ELECTRIC  DEMAND 

Peak  Value  1,514.8  (kU> 

Yearly  Time  of  Peak  12  (hr)  8  (mo) 

Hour  12  Month  8 

Eqp. 

Ref,  Equipment 

Nun.  Code  Name  Equipment  Description 

Cooling  Equipment 

1  EQ1001S  2*STG  CTV  <555  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 


Miscellaneous 

Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 


Utility  Parent 
Demand  Of  Tot 
(kU)  (X) 


703.9  46,47 

703.9  46.47 

0.0  0.00 


380.0  25.09 

380.0  25.09 

0.0  0.00 


430.9  28.45 

0.0  0.00 

0.0  0.00 

430.9  28.45 


Grand  Total 


1,514.8  100.00 
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***********************************************************«*****«****M««««* 


FORT  SAM  HOUSTON  EEAP 
SAN  ANTONIO 
FUD-COE 
SCOTT  CLARK 
HVAC  IMPROVEMENTS 


Weather  File  Code: 
Location: 


SANANTON 

FORT  SAM  HOUSTON 


Latitude: 

29.0 

(deg) 

Longitude: 

98.0 

<deg) 

Time  Zone: 

6 

Elevation: 

792 

(ft) 

Barometric  Pressure: 

29.0 

(in.  Hg) 

Sumner  Clearness  Nunber: 

0.90 

Winter  Clearness  Number: 

0.90 

Sunmer  Design  Dry  Bulb: 

97 

(F) 

Sumner  Design  Wet  Bulb: 

76 

CF) 

Winter  Design  Dry  Bulb: 

30 

(F) 

Sumner  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0738 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0818 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,761-9 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

4.4255 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  CLTD/CLF  (Transfer  FisKtion  Method) 


Time/Date  Program  was  Run: 
Dataset  Name: 


12:  3:14  4/18/94 

2399  .TM 
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AIRFLOW  -  ALTERNATIVE  2 
CHILLER 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


(Xitside 

Cooling 

-  Main  - 

Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(CfB) 

(Cfm) 

(Cfm) 

(Cfm) 

1  VTCV 

36.000 

270.000 

270.000 

270.000 

36.000 

0 

0 

Totals 

36.000 

270.000 

270.000 

270.000 

36.000 

0 

0 

CAPACITY  -  ALTERNATIVE  2 

NEW  CHILLER 

SYSTEM 

S  U  H  M  A  R 

Y . 

(Design  Capacity  Quantities) 


. — . Cooling . . . . 

Main  Sys.  Aux.  Sys.  Opt.  Vent  Cooling  Main  Sys. 


System 

System 

Capacity 

Capacity 

Capacity 

Totals  Capacity 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

(Tons)  (Btuh) 

1 

VTCV 

668.5 

0.0 

0.0 

668,5  -2.655.673 

Totals 

668.5 

0.0 

0.0 

668.5  -2.655.673 

Aux.  Sys. 

Preheat 

Heating  --- 
Reheat 

Humidif . 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

-2.655.673 

0 

0 

0 

0 

0 

-2.655.673 

The  building  peaked  at  hour  15  month  8  with  a  capacity  of  661.7  tons 


INEERING  CHECKS 
^CHILLER 


ALTERNATIVE  2 


ENGINEERING  CHECKS 


System 

Main/ 

System 

Percent 

Outside 

Cfm/ 

Nunber 

Auxiliary 

Type 

Air 

Sq  Ft 

1 

Main 

VTCV 

13.33 

0.75 

Cooling  ----- . Heating  — 


Cfm/ 

Ton 

Sq  Ft 
/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 
Sq  Ft 

Floor  Area 
Sq  Ft 

403.9 

538.5 

22.28 

0.75 

-7.38 

360.000 

378 
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Syste 


Peak 


VTCV 


VARIABLE  TEMP  CONSTANT  VOL 


**********************  COOLING  COIL  PEAK 
eked  at  Time  «»>  Ho/Hr:  8/14 


Outside  Air  «=> 

OADB/UB/HR:  96/  79/126. 

0 

* 

* 

OADB: 

96  ♦ 

* 

OADB:  30 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

space  Peak 

Coil  Peak 

Percnt 

Sens.*Lat. 

Sensible 

Latent 

Total 

Of  Tot  ♦ 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(BtUi) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

513,864 

513,864 

6.41  * 

0 

0.00  * 

0 

-326,920 

12.31 

Glass  Solar 

386,400 

0 

386,400 

4.82  * 

467,040 

9.99  * 

0 

0 

0.00 

Glass  Cond 

162,863 

0 

162,863 

2.03  * 

173,648 

3.72  * 

-473,488 

-473,488 

17.83 

Wall  Cond 

197,374 

93,238 

290,611 

3.62  * 

232,450 

4.97  * 

-227,520 

-339,607 

12.79 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0,00 

Sub  Totalss> 

746,636 

607,102 

1,353,738 

16.87  * 

873,138 

18.68  * 

-701,008 

-1,140,015 

42.93 

Internal  Loads 

* 

* 

Lights 

787,486 

337,494 

1,124,980 

14.02  * 

809,360 

17.32  * 

0 

0 

0.00 

People 

1,195,440 

1,195,440 

14.90  * 

591,600 

12.66  * 

0 

0 

0.00 

Nisc 

1,085,334 

0 

0 

1,085,334 

13.53  * 

1,105,812 

23.66  * 

0 

0 

0.00 

Sub  Total==> 

3,068,259 

337,494 

0 

3,405,753 

42.45  * 

2,506,772 

53.64  * 

0 

0 

0.00 

Ceiling  Load 

265,294 

-265,294 

0 

0.00  * 

294,286 

6.30  * 

-123,298 

0 

0.00 

Outside  Air 

0 

0 

0 

1,874,371 

23.36  * 

0 

0.00  * 

0 

-1,557,752 

58.66 

Sup.  Fan  Heat 

480,000 

5.98  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  • 

0-00  * 

0 

0.00 

Duct  Heat  Pkip 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Jg/UNDR  Sizing 

999,060 

999,060 

12.45  * 

999,060 

21.38  * 

0 

0 

0.00 

l^ust  Heat 

-90,573 

0 

-90,573 

-1.13  * 

0.00  * 

42,095 

-1.59 

^Pminal  Bypass 

0 

0 

0 

0.00  * 
if 

0.00  * 

A 

0 

0.00 

Grand  Total-s> 

5,079,249 

588,728 

0 

8,022,349 

100.00  * 

4,673,256 

100.00  * 

-824,306 

-2,655,673 

100.00 

CLG  SPACE  PEAK 
Mo/Hr:  7/16 


HEATING  COIL  PEAK  ******** 
Mo/Hr:  13/  1 


COOLING  COIL  SELECTION 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Main  Clg 

668.5 

8,022.3 

6,225.3 

270,000 

82.4 

67.8 

81.7 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Totals  668.5  8,022.3 

- . HEATING  COIL  SELECTION . AIRFLOWS  (cfm) 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

36,000 

Main  Htg 

-2,655.7 

270,000 

63.7 

72.8 

Infil 

0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

270,000 

Preheat 

-0.0 

270,000 

63.7 

60.4 

Mincfm 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

270,000 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

36,000 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-2,655.7 

Auxil 

0 

AREAS 


Leaving  DB/UB/HR  Gross  Total  Glass  (sf)  (X) 


Deg  F 

Deg  F  Grains 

Floor 

360,000 

60.4 

58.6  73.3 

Part 

0 

0.0 

0.0  0.0 

ExFlr 

0 

0.0 

0.0  0.0 

Roof 

120,000 

0 

0 

Wall 

67,200 

10,080 

15 

••ENGINEERING  CHECKS-- 

—TEMPERATURES  (F)— 

Heating 

Clg  X  OR 

13.3 

Type 

Clg 

Htg 

36,000 

Clg  Cfm/Sqft 

0.75 

SADB 

62.0 

72.8 

0 

Clg  Cfm/Ton 

403.87 

PlerKin 

80.3 

68.9 

270,000 

Clg  Sqft/Ton 

538.50 

Return 

80.3 

68.9 

0 

Clg  Btuh/Sqft 

22.28 

Ret/QA 

82.4 

63.7 

270,000 

No.  People 

2,400 

Runarnd 

78.0 

70.0 

36,000 

Htg  X  OA 

13.3 

Fn  MtrTD 

0.4 

0.0 

0 

Htg  Cfm/SqFt 

0.75 

Fn  BldTD 

0.3 

0.0 

0 

Htg  Btuh/SqFt 

-7.38 

Fn  Frict 

0.9 

0.0 

379 


Trane  Air  Conditioning  Economics 
By:  CARTER  A  BURGESS,  INC. 


V  600 
PAGE  15 


Dry 

Bulb 

(F) 

Space  78.0 

Main  System 
Return  Air  Heat  Pickup 
Return  Fan 

Return  Air  80.6 

Outdoor  Air  95.5 

Return/Outdoor  Air  Mix  82.6 

Blow  through  Fan 

Entering  Coil  82.6 

Leaving  Coil  60.4 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

Cold  Deck  Supply  Air  62.0 

Supply  Air  62.0 


Uet 

Relat. 

Hunid. 

Temp. 

Bulb 

Humid. 

Ratio 

Enthalpy 

Diff. 

(F) 

(X) 

(GR> 

(Btu/lb) 

(F) 

65.2 

50.9 

75.4 

30.5 

2.6 

0.0 

66.0 

46.8 

75.4 

31.1 

78.6 

48.2 

126.0 

42.8 

67.9 

47.7 

82.1 

32.7 

0.0 

67.9 

47.7 

82.1 

32.7 

58.4 

89.6 

72.5 

25.7 

0.7 

0.9 

0.0 

59.0 

84.5 

72.5 

26.2 

59.0 

84.5 

72.5 

26.2 

Percent  Outside  Air  13.33  (X) 

Sensible  Heat  Ratio  (SHR)  0.884 

Percent  Supply  Air  Bypassing  Coil  0.00  (X) 

Coil  Airflow  90,000  (Cfm) 


380 
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ZONE  PSYCHROMETRICS 
MEU  CHILLER 


ALTERNATIVE  2 


. . PSYCHROMETRIC 

Zone  2 


Dry 

Bulb 

(F) 

Space  78.0 

Main  System 
Return  Air  Heat  Pickup 
Return  Fan 

Return  Air  80.6 

Outdoor  Air  95.5 

Return/Outdoor  Air  Mix  82.6 

Blow  through  Fan 

Entering  Coil  82.6 

Leaving  Coil  60.4 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

Cold  Deck  Supply  Air  62.0 

Supply  Air  62.0 


STATE  POINTS 


Uet  Relat.  Hunid.  Temp. 

Bulb  Hunid.  Ratio  Enthalpy  Diff. 

(F)  (X)  (GR)  (Btu/Lb)  (F) 

65.2  50.9  75.4  30.5 

2.6 

0.0 


66.0 

46.8 

75.4 

31.1 

78.6 

48.2 

126.0 

42.8 

67.9 

47.7 

82.1 

32.7 

67.9 

47.7 

82.1 

32.7 

58.4 

89.6 

72.5 

25.7 

0.7 

0.9 

0.0 


59.0 

84.5 

72.5 

26.2 

59.0 

84.5 

72.5 

26.2 

Percent  Outside  Air 

13.33 

(X) 

Sensible  Heat  Ratio  (SHR) 

0.884 

Percent  Supply  Air  Bypassing  Coil 

0.00 

(X) 

£Dil  Airflow 

90,000 

CCfm) 
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Dry 

Bulb 

(F) 

Space  78.0 

Main  System 

Return  Air  Heat  Pickup 
Return  Fan 

Return  Air  80.6 

Outdoor  Air  96.1 

Return/Outdoor  Air  Mix  82.6 

Blow  through  Fan 

Entering  Coil  82.6 

Leaving  Coil  60.4 

Draw  Through  Fan 

Duct  Frictional  Heat 

Supply  Duct  Heat  Gain 

Cold  Deck  Supply  Air  62.0 

Supply  Air  62.0 


Wet 

Relat. 

Humid. 

Temp. 

Bulb 

Humid. 

Ratio 

Enthalpy 

Diff. 

(F) 

(X) 

(GR) 

(Btu/Lb) 

(F) 

65.1 

50.7 

75.1 

30.5 

2.6 

0.0 

65.9 

46.6 

75.1 

31.1 

77.8 

44.8 

119.0 

41.8 

67.7 

46.9 

80.9 

32.5 

0.0 

67.7 

46.9 

80.9 

32.5 

58.4 

89.2 

72.2 

25.7 

0.7 

0.9 

0.0 

59.0 

84.2 

72.2 

26.1 

59.0 

84.2 

72.2 

26.1 

13.33  (X) 
0.884 
0.00  (X) 
90,000  (Cfn) 


Trane  Afr  Conditioning  Economics 
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BUILDING  U-VALUES 
CHILLER 


ALTERNATIVE  2 


BUILDING  U 


VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  FIRST  FLOOR 

Zone  1  Total/Ave. 

2  FIRST  FLOOR 

Zone  2  Total/Ave. 

3  FIRST  FLOOR 

Zone  3  Total/Ave. 

System  1  Total/Ave, 

Building 


Sunmr 

Wintr 

Part. 

ExFlr 

Sky  It 

Sky  It 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Roof 

Susnir 

Uindo 

Uintr 

Uindo 

Wall 

0.000 

1.070 

1.175 

0.150 

0,000 

1.070 

1.175 

0.150 

0.000 

1.070 

1.175 

0.150 

0.000 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

0.070 

1.070 

1.175 

0.150 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

15.9 

3.17 

0.317 

33.7 

7.63 

0.317 

33.7 

7.63 

0.317 

21.8 

4.66 

0.317 

21.8 

4.66 

BUILDING  AREAS  •  ALTERNATIVE  2 
NEW  CHILLER 

. BUILDING  AREAS 


Description 

Nunber  of 
Di^licate 
Fir  Rm 

1 

FIRST 

FLOOR 

1 

1 

Zone 

1 

Total/Ave. 

2 

FIRST 

FLOOR 

1 

1 

Zone 

2 

Total/Ave. 

3 

FIRST 

FLOOR 

1 

1 

Zone 

3 

Total/Ave. 

System 

1 

Total/Ave. 

Building 

Floor 

Total 

Exposed 

Area/Dupl 

Floor 

Partition 

Floor 

Room 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

120,000 

120,000 

0 

0 

120,000 

0 

0 

120,000 

120,000 

0 

0 

120,000 

0 

0 

120,000 

120,000 

0 

0 

120,000 

0 

0 

360,000 

0 

0 

360,000 

0 

0 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

0 

0 

0 

3,360 

15 

0 

0 

0 

3,360 

15 

0 

0 

0 

3,360 

15 

0 

0 

0 

3,360 

15 

0 

0 

120,000 

3,360 

15 

0 

0 

120,000 

3,360 

15 

0 

0 

120,000 

10,080 

15 

0 

0 

120,000 

10,080 

15 

Net  Wall 
Area 
(sqft) 

19,040 

19,040 

19,040 

19,040 

19,040 

19,040 

57,120 

57,120 


Trane  Air  Conditioning  Economics 
By:  CARTER  I  BURGESS,  INC. 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


0  N  T  H  L  Y 


ENERGY 


CONSUMPTION 
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ELEC  DEMAND 

On  Peak  On  Peak  UATER 

Month  (kuh)  (kW)  (1000  Cl> 


Jan 

Feb 

March 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Total 


557,567 

1,105 

218 

498,026 

1,080 

181 

625,567 

1,141 

338 

656,611 

1,169 

445 

696,679 

1,197 

572 

683,204 

1,213 

622 

715,067 

1,231 

709 

717,471 

1,249 

719 

684,329 

1,234 

621 

638,361 

1,171 

406 

609,005 

1,143 

316 

566,611 

1,117 

210 

7,648,496 

1,249 

5,356 

Building  Energy  Consunption 
Source  Energy  Consumption 


72,512  (Btu/Sq  Ft/Year) 
217,558  (Btu/Sq  Ft/Year) 


Floor  Area  * 


360,000  (Sq  Ft) 


Trane  Air  Conditioning  Economics 
By:  CARTER  &  BURGESS,  INC. 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


Ref  Equip 
Nun  Code 


0  LIGHTS 
ELEC 
PK 

1  MI SC  LD 
ELEC 

PK 

2  MISC  LD 
GAS 

PK 

3  MISC  LD 
OIL 

PK 

4  MISC  LD 
P  STEAM 
PK 


MISC  LD 
P  H0TH20 
PK 

MISC  LD 
P  CHILL 
PK 

EQ1001S 

ELEC 

PK 

EQ5100 

ELEC 

PK 

EQ5100 

WATER 

PK 

EQ5001 

ELEC 

PK 


EQ5010 

ELEC 

PK 


EQUIPMENT  ENERGY  CONSUMPTION 


Monthly  Consunption 


Jan 

Feb 

Mar 

Apr 

May 

June 

146581 

132396 

146581 

141852 

146581 

141852 

372.8 

372.8 

372.8 

372.8 

372.8 

372.8 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2-STC  CTV  <555  TONS 

33091 

28407 

48808 

64079 

84396 

90672 

106.3 

114.8 

142.2 

170.4 

198.2 

214.1 

COOLING  TOWER 

11891 

1265 

28481 

38911 

40209 

38911 

54.0 

20.4 

54.0 

54.0 

54.0 

54.0 

COOLING  TOWER 

218 

181 

338 

445 

572 

622 

0.8 

0.9 

1.2 

1.4 

1.5 

1.6 

CHILLED  WATER  PUMP  C.V. 

61275 

59298 

87535 

101654 

105042 

101654 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

CONDENSER  WATER  PUMP  C.V. 

21576 

20880 

30822 

35794 

36987 

35794 

49-7 

49.7 

49.7 

49.7 

49.7 

49.7 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

146581 

146581 

141852 

146581 

141853 

146581 

372.8 

372.8 

372.8 

372.8 

372.8 

372.8 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

102784 

105188 

91797 

56575 

45986 

32732 

232.6 

250.3 

234.9 

172.6 

144.4 

118.8 

40209 

40209 

38911 

33507 

32426 

15344 

54.0 

54.0 

54.0 

54.0 

54.0 

54.0 

709 

719 

621 

406 

316 

210 

1.7 

1.8 

1.8 

1.4 

1.2 

1.0 

105042 

105042 

101654 

87535 

84712 

65652 

141.2 

141.2 

141.2 

141.2 

141.2 

141.2 

36987 

36987 

35794 

30822 

29828 

23117 

49.7 

49.7 

49.7 

49.7 

49.7 

49.7 

EQ5300 


CONTROL  PANEL  &  INTERLOCK 
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Total 


1,725,872 

372.8 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


784,515 

250.3 


360,274 

54.0 


5,356 

1.8 


1,066,096 

141.2 


375,386 

49.7 


385 


Trane  Air  Conditioning  Economics 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


434  420 

1.0  1.0 


620  720 

1.0  1.0 


744  720 

1.0  1.0 


744  744 

1.0  1.0 


720  620 

1.0  1.0 


600  465 

1.0  1.0 


1  EQ4003  FC  CENTRIF.  FAN  C.V. 

ELEC  282720  255360  282720  273600  282720  273600  282720  282720  273600  282720  273600  282720 

PK  380.0  380.0  380.0  380.0  380.0  380.0  380.0  380.0  380.0  380.0  380.0  380.0 


7,551 

1.0 


3,328,800 

380.0 


Trane  Air  Conditioning  Econonict 
-By:  CARTER  A  BURGESS,  INC. 


UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


L  I  T  Y 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 


Peak  Value  1,249.0  (kU) 

Yearly  Time  of  Peak  15  (hr)  8  (mo) 

Hour  15  Month  8 


Eqp. 

Ref. 

Num. 

Equipment 
Code  Name 

Equipment  Description 

Utility 

Demand 

(kU) 

Parent 
Of  Tot 
<X) 

Cooling  Equipment 

1 

EQ1001S 

2-STG  CTV  <555  TONS 

496.3 

39.73 

Sub  Total 

496.3 

39.73 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 


1 


Sii>  Total 


Total 


Miscellaneous 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


380.0  30.42 

380.0  30.42 

0.0  0.00 


372.8  29.85 

0.0  0.00 

0.0  0.00 

372.8  29.85 

1,249.0  100.00 
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•xxitutB.  CBWXKAVAC  SauiSCTION  PROGRAM 


PROJECT 
LOCATION 
BLDG.  OWNER 
PROGRAM  USER 
COMMENTS 
CHINE 


TRANE  FT.  WORTH  CARTER  BURGESS  12002/013 

Rev  Level  55014  Version  13.09 

hospital  chiller  replacement 

FORT  SAM  HOUSTON  -  SAN  ANTONIO 

U.S.  ARMY 

MURNAN 

C^ARK  -  CARTER  &  BURGESS 

TECU  28  TECU  28 


***  INPUT  CONDITIONS  **************************************************^^ 


DESIGN  DUTY 
EXITING  EVAP  TEMP 
EVAP  FLOW  RATE 
EVAPORATOR  PASSES 
MAX  EVAP  PRESSURE  DROP 
FLUID  TYPE 
FLUID  % 

VOLTAGE 

FREQUENCY 

REFRIGERANT 


710 

44 

2260 

2 

33 

WATER 

0 

4160 

60 

123 


entering  cond  temp 

COND  FLOW  RATE 
CONDENSER  PASSES 
^  COND  PRESSURE  DROP 
FLUID  TYPE 
FLUID  % 


85 

2830 

2 

24 

WATER 

0 


%LOAD 
DES 

pow: 

KW 
APL 


LUTY 
SUMED 
SIGN  DUTY 


EXIT  EVAP  TEMP 
EVAP  FLOW  RATE 
entering  EVAP  TEMP 
EV^  PD  (NON-MAR) 
EVAP  PD  (MARINE) 

EVAP  FOULING  FACTOR 
^^ID  TYPE  AND  % 

^Bering  cond  temp 

COND  FLOW  RATE 
EXIT  COND  TEMP 

(NON-MAR) 
COND  PD  (MARINE) 

COND  FOULING  FACTOR 
FLUID  TYPE  AND  % 

MAX  LRA  AT  MOTOR  KW 
RLA  AT  MOTOR  KW 
RLA  AT  SELECTION  KW 

REFRIGERANT  CHARGE 
SHIP  WT.  (W/NMAR  WB. ) 
OPER  WT.  (W/NMAR  WB.) 

moai-CVHF  nton-650 
evtm-TECU  evth-28 
cdtm-TECU  cdth-28 


TONS 

KW 


F 

GPM 

F 

FEET 

FEET 


F 

GPM 

F 

FEET 

FEET 


AMPS 

AMPS 

AMPS 

LBS 

LBS 

LBS 

volt-4160 

evsz-142M 

cdsz-142S 


100% 

710 

383 

0.539 

0.498 

44.00 
2260.0 
51.54 
29.67 
30.33 
0.00025 
WATER  0 

85,00 
2830.0 
91.97 
20.60 
21.64 
0.00025 
WATER  0 

405 

62 

59 

1600 

30721 

35397 

hrtz-60 

evbs-980 

cdbs-1220 


75% 

533 

256 

0.481 


44.00 


50% 

355 

171 

0.482 


44.00 


25% 

178 

100 

0.563 


44.00 


78.75 


72.50 


66.25 


type-SNGL 

evwp-2 

cdwp-2 


cpkw-403 

orsz-880 

cdty-STD 


cpim-275 

refg-123 


389 


10/ll/s j  14:64  'oral?  «31  8135 

OCT-11-1993  13! 29  trPNE  CO 

CenTraVac  / 


TRANE  FI.  WORTH 


CARTER  BURGESS 


"pfakt 


n*«^i4**  Alin 


SAi  AN 

BROOKE  ARHT  WED t CAL  CENTER 


N  BROOKE  ARE 

Ofcnra  AatC  |  ■ 

^  '=-’-”i- 


1555 


WtlWM  •ccaaat  ^ 

L6-B1-739B-9 


L.C.  MOSEL  CO.- 


P.O.BOX  U070 

S-AN  ANTONIO.,  TEXAS  7BZ12 


f  f 


f.p. 

p.v- 


CitlLLCft  1 

•  •mm  rn^mm 

fvOOftU  ' 


.L 

1 

r 

1 


PCV-UO 


iiRCtvc  C'OPRi 


,  I  All.^  >.PW»»  M 


7B7  2166 


fOp»«.i«  BAift  net 


.-,NCT.J.O 


v.n.e. 

LAX  FRT.ALL'? 


1^003/013 
P.04 

,L!r.i-523i^ 

ur~ 

/ 


i 


BROOKS  ARKY  HEDl CAL,  CENTER  NARK  B/L: 
CALL  826-5*71  2!*  HRS. BEFORE'  ' 
ATTC,MPTIHG  PELIVfcRT. 

*•*  T RUCK- C AuV  TKATn-fTOff 


«inf  Vi* 

ROUT I NC-SEE  ABOVE 


eaUJEEr~Mr 

U 


■tr 


■,y.„L^C.  NOSEL  CO.  . 

^  C/0  BROOKE  ARMY  HEOICAL  CENTER 

T  I  FT. SAN  HOUSTON 

SAH  ANTONIO,  TEXAS  7  823» 


<■!»  iPr*»« 


«r«i « 


^  ..-  A 16  tVta^a  MODini  LA 

•UMtymn  laM  nfti 


Cam$t  Mmtm  fims- 

ewvreiM 

br*vi«o 
.  wATr> 

'  mpu 

PAI^  FnCTOA 

FlPlMS 

UHAiHAnO* 

eVAF. 

54  •>“ 

17  rt.  .000$ 

1  PASS 

Mmnf  Pwy. 

c^na. 

85  '* 

^9S  •* 

1 14.15. 

.  19  Ft.  .001 

2  PASS  LM 

A4SU- 

arccu 

SWrCATUMft 

9678-5 

•OtAfl  aVAlF^II  X)  VObfJMf 

n  0»f it  Q  fiLOCfO  tl**  OiliT* 


o  nvto  frnmtpmmmmm 

0  Mli«***  MAC^M 


^*160  6CL.,  Jt  tP#.i5.iLp , «b»  .11 J 

•^CCIAL  rVATUMi  OiRb.  Voft‘  DiRtcf '  Srilpfns.nr 


/•ArfU  29.0 
C-2  0-2 

■.te 

K-5 

i-sT**- 

fUSBli’ttJK 


•*tei*L  rc.TuMi  ORO. 

4.^  * 


BMii«  raiVMM  CbictvFC  mm 

NEKA  1 


TfMrCMTVflC  COWT«0tbU< 

FLOW  SWITCH  ISO  RSI 


nameplate 


B<iSl7 


8 80, mvm. I  ,  8 ■•••ORD.  ROR  DIRECT 
K  SHiFNCNT. 


T*. 

662 

_  I  ^ 

••act  cu<ft 

H^221 


ornce 

Bii«  m  ii»Yf 


ftlbbt«0  »0 

- - 1  • 

■  irr 


—  OwM— J 

I  □  mrniA 


M9 

21 


S^  ANTOMIO  tjji  FTTwOtTM  35% 
SNOW  L6»C66 


“irtT 


m  amiwi 


eaehpt 


CALLAMAK  LS">N 


341 


e.D<.r-«  ■«! 


70S5Q546 

70SS0008 


•**•*«• 

•uiaiwauB 


imBmo 

I5l70as5 

13046029 

08S7-1 


M.  CM...  CM.  10 


W0  W»WW0. 


£L 


ns 


le-b  t 


1 1  ti.ijp,.iini 


390 


391 


10/11/93  14:55  ®817  831  8135 


TRANE  FT.  WORTH  ■*-»-*  CARTER  BlIRGESS  ® 005/013 
OCT—11— 1993  13' 28  TRfiNE  CO  707  2166  p  R? 


».  *ri?r 


lOCATIOJ 

SOlO  TO  A  _ 

owe.  UST  — SA’9r  Qp 
Sizt  /^.A 


SALES  ORDER  J|40. 
SHl^MfNT  DATE- 
SrAET.UR  DATE  . 


Nf^e  Unit  Mof^r 


Srorfa/ 


Lj^.-3 


SHP/KW 

FU 

UA 

VOLTS 

r^ciis. 

PHASE 

L-^j  j— 

jgXJ 

4/ca 

L4)b 

M£ 

_  As 

14 

ipO 

f 

o 


UNIT  MOD 

El  NUMBERS . 

!  evaporator 

["^NDENSER 

_ 3.7 f 

Cend. 

Combmelion 

_ 

^ompr,^  f,QgC 

Cnt.  Panel  tiSlJ 

Evop. 

Pufpe  Unit 

Pass 

SpeBial 

7  ^ — 

- %mXL - 

_ 4. 

toif  BBd  TbuE  itJL. 

Semarbi 

i.7»^-*.baZWj . 

- 

- - - - - COMPRESSOR  AND  BUN-IN  TEST  iNPfltUATimKi  .  | 

Daft  *7  ^  1  Type  teWoeranr  fitf  |  i 
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3-7^ Ttfmlntl  l•■rr^t  — pi'nls. 

12  P*iff  in  2  mm.  b,  CemDre»»of  Ictiriny  pints 

n  -'4  pifits  min.  ft  max.l 
( 1  m  a  ptoK  mfn.  ft  mox,} 

1.  Volute 
2..  SvefSon  Cover 
3«  Olophrogm  ^late 
irnpeficr 

5,  Seal  Oearoncec 


.  ^  Iptpefler  qaiqF  denrpnM. 
7,  Motor  ifituloHen 


IS''*®. 


e.  In  Sragt  Owg.  Nb.  .y«5VJ-  «CTa  a.  2nd  s»4Bs  Dwg.  N«. 

B.  lit  Stag*.  0-9.  No.^  -  K.  2„d  Swfle  Owg.  No. 

«.  Dh'a.  No.  - (SX.  S»ul  stage  B-g.  No _ _ 

B.  1*1  »■««  O-g.  No.  SfS/im  S'iyjL  b.  2nd  Stage  Owg.  No. 

a.  Slieft  Seal  *  l«* ‘tag-  -^3  —  k.  Impeller  Seal  -  lit  iloge  JUJtLsdJJf 

2nd  liege  .^,3 -  2„j  tfS/iEiA*./ 

a.  1.1  Mg«  - - -  ^  ^ _ 


(S> 


■egofime  (10  megoliffli  lesiitonee  minimum) 

■.  CMimg  of  caoled  mernr  .^.'f  fHO'E  iiia«?num  eutl.t  temperolore) 


9f  Of!  pump  omperope 

1  On  Hoot  volve _ 

n.  CemmenU' 


omp$  (at  12  pftg  ofl  imiMireF. 

ZLisL 


O" 


Depi.  43T  ler— ard  original  la  Pradueli  Engineering  wiiee  eamplete. 

Al»>gOVAt  fat  SHiPMPniy 

,  FOBEMAN 


INSPK10B 

71.M 


392 


10/11/93  14:55  &817  831  8135 

OCT-11-1993  13:31  TFJflNE  CO 

kIraMao 


TRANE  FT.  WORTH 


CARTER  BURGESS 
7B7  2166 


@006/013 


m-: 


^  i| 


vm 


SAN  ANTONIO,  TEX4S 


€Mr«M*  (U«H 


__NeT  30  I  LAX  F<T.ALL>^  7 / 'J” 

s:;:  »*nantonio,,te*«  i  .  : 

AA-j“ai. '‘T•J...sBr3B=^sr  nd 

-  •  I  I  I  .I!!"«-CALL  TRAFFIC  FOd  l«»w5^ 

,  ■■  '•■  ■■ 

o  L.C.  NOSEL  CO. 
r  P.O.BOX  12070  ; 

SAN  ANTONIO,  TEXAS  78212  ‘ 


_ _  ••I* •#>.•*. 

TUPMAflMlg  6MiMU4lfe 

BI^ITCN  ISO'FfrNCMA  ’• 

NANEPLATE  ■*■  *  ■  ••  .  ••  ••'.•V--^.  /' 


I  tSB4Mtt‘ 

•AS174  •BS?*t-:«» 


-ilAP. _ _ 

/SB.  SNtPMCNT. 


reait  Daiit  OEO.POA  OIBECT 
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■  tQg*TfcaH>igJ~ 

SOlO  TO. 

DWG.  LIST 
SIZE  - 


ti. 


w vvf  /  V jLtf 


7B7  2166  P  05 

SEEIAL  yf/  — II_  ' 

SAIBOEOMno.  ^ 

shipment  DaT 
staht-up  date 


DFSCKIPTION  I  CODE  - FT,  '  STAETtt  INfOEMATiOW 

-  «WE  I  saiAi  Non  ffiAMC 


/(P'c^V-Xj 


'  f«fffl<r  Unit  Metef 


C«n«P8| 

-JL2.2 

Cempr. 

^  a  Sti 

CnI.  Panaf 

*  f  In  g  i  -. 

Boh  and  Tdnk 

-^■/L 

r> 


|-5?.?«  7-  s'L  n  ^ 

V[[iralien  fteadSiiQi 
(.001  In.  fli«x.l 


CTAWESSOft  AND  <UN.iN  TEST  INEOBuaTIOM" 


J^Tyot  Kefngcrpflf 

fl-  Iff  St«9d  (Terminal 


CTV  OH  ’ 

I  0  12  p$\g, 

I  Return  Off 

0  13  Pffq  in  2 


1.  Volufe 

2,  Sudiofi  Co¥0f 

2a  Di'ophregni  Pletc 

4.  ImperiBf 

5.  Seal  Deoroncvi 


*  Hofu 
Vtrr, 


1 1  Hour  Roti4w  Ten 

y 


Iff  StflQB  &#rtft|ig  __ 

b.  Stop,  ■♦ana, 

"■  Tarmlnal-  Ocarlnp  _ 
Comprtttor  Bacifiifl 


Terminer  Rcuri'n?  ^ 
Cqmpffttor  ^moktig^Jr 


fee* 


h*  2ftdSfege  (Compr.J  Hor? 

6  lec.  inox.  and 
20  nrifi,  min. 


4  pifiii  fflfn.  A  mai.P. 
’  3  pinlf  imn.  A  maxj 


CEfliE£iS5QRj4|S|M5tY  .  - - 

•.  I«*  5««n  Owl  n1  SWB-  OwB.  N6.  MAjbS.m 

■•  M  a...  t  ?■••  ^••  :3i=W»<Z3 

-  fe.....  .  .  ^  -  fc.  2Bd  S|t,„  OWB.  No. 

b,  imp*l|«r  SnI  .  1,1  ,toa.  dL/7- 

2nd  «l«9«dl/C2j=_jO./y 


o.  Shoft  SmI  •  III  itoa.  -  ^“Pj? 
2nd>la«« 

o,  Isr  ftagp 


b.  2nd  itege 


*-  l"ip*ller  okIoI  aleoron*. 

7.  Motor  lotularlOK  ^4^.  ___  w.Mahm.  t  lA  1 

«.  Ceolina  W«»«>  of  wol«  W-  t-il®  T*®®*""*  minimum  J 

T*  Of!  pump  ampMogo..  1  ,  12  1JI~  i  ^  ^  moniiBum  oullol  lempwatural 

10.  FIm»  ybIv,  !«♦  12  pma  0.1  preuroj. 

n.  Commwt  7d/«A  _ 


'  ■•''  <«»>'ord  ofigrnol  ,*  P,od«<I,  Sng|n,erf„s  when  cowpi,,, 

- SF.  - ■  foeeman 


n.d« 
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TRANE  FT.  WORTH  -- -  CARTER  BURGESS  © 009/013 


GENERAL  DATA 


i  ABLE  18-1  ---  General  Data 


Compressor 

CRHMM  . 

CRHJ475 

CRHM200 

CRHM  250 

CRHM300 

2F5C86 

iEmLJ 

Unit  Capadiy  Steps  % 

10040 

100*60 

100*50*2$ 

10066-33 

100-6533 

100-76-50-25 

100-75-50*25 

Condanear* 

Cell  (H  X  L)  Each 

Subceotar  (H  x  L)  Each 

Total  Face  Area  Ft.* 

Coil  Rowe  Each 

;  ;COS2B8  . 

21  X  166 

.  3x166 

26  . 

1 

CDS  257 

24x203 

6x203 

424 

1 

CDS  272  (RH) 
COS  273  (LH) 
30X53 

5X53 

25.76 

3 

COS  274  (RH) 
COS  275  (LH) 
30x77 

5x77 

37.45 

2 

CDS  276  (RH) 
COS  277  (LH) 
30x77 

5x77 

37.46 

3 

COS  278  (RH) 
COS  279  (LH) 
45x70 

6.2s  x  70 

4943 

3 

COS  278  (RH) 
CDS  279  (LH) 
45x70 
645X70 

4943 

3 

Coodanaer  Fans 

CFM  (Total) 

Nominal  RPM 

Tip  Spaed  FPM 

HP  (Each) 

Drive 

2*24'  Prop. 
8.460 

• 825  . 

5,190 

...  va  ■ 

•  Direct 

3-24'‘Prop. 
12.650 
•  625 

5.190 

w 

Oiraet 

2-26*  Prep. 
12.400 

1.140 

7,760 

1 

Direct 

3*26-  Prop. 
19.250 

1.140 

7,750 

1 

Direct 

3-26*  Prop. 
16.450  . 

1.140 

7,750 

1 

Direct 

4-26*  Prop. 
24400 

1,140 

7.750 

1 

Direct 

4-2r  Prop. 
24400 

1.140 

7.750 

1 

Oiraet 

Evaporator 

Gal.  K2O  (£vap.  e-  Unit  Piping) 

.  .  .  evP  295 

7 

EVP208  .. 

9 

EVP  297 

104 

EVP  290 

224 

EVP  299 

2a4 

EVP  301 

344 

EVP  300 

344 

Min,  Startup  "F  (StdJ 
(Lew  Ambient) 

Std.  Unit  Operation 

Fans  on  Above  65  F 

Fans  on  65u5  F 

Fans  on  45-35  F 

Unit  Cut  Off  Temp  -f  (5id.) 

Low  Ambient  Unit  Opar. 

Fana  on  Above  6S  F 

Fans  on  85-45  F 

Fana  on  4S-0  F 
*Fans  Modulate  65-0  F 
*Fans  Modulate  46*0  F 

Unit  Cut  Off  Temp  *F  (Low  Ambient) 

;35*  . 

0 

2 

1 

1 

as* 

...  2 

1 

1  • 

'  ,  “  *  '  ' 

0 

35- 
0  • 

3  . 

2 

1 

35- 

3 

2  "  ■ 

.  2  ■  . 

0  • 

45* 

0 

2 

1 

1  0 

45* 

2 

1 

0 

45- 

0 

3 

2 

1 

45* 

3 

2 

1 

0 

45* 

0 

3 

2 

1 

46* 

3 

2 

1 

0 

4r 

0 

4 

2 

1 

45* 

4 

2 

1 

0 

45* 

0 

4  ' 

2 

0 

49- 

4 

2 

2 

0 

Std  and  Low  Ambient 

R-22  Charga  (Lbs.) 

■  ■  20 

274 

31 

37 

46 

60 

60 

Totat  Unit  Operating  Wl 

IncL  Refrigerant  (Lbs.) 

1490 

1416 

1450 

2400 

2.450 

4475 

4475 

Shipping  Weight  (LbS.) 

1.12$ 

1490 

1490 

2.265 

2.440 

3490 

3490 

Cemprassor 


Unit  C«DAcliy  Stops  % 
Cond^nMT* 


Coll  (H  X  U  Eaen 
Subeeolor  (H  x  L)  Eac^ 
Total  Foes  Aivs  Ft » 
Coil  Rows  Each 


Condomor  Fans 
CFM  (Total) 
Norninat  RPM 
Tip  Spood  FPM 
HP  (Each) 

Drh^ 


Evaporator 

Oal,  HiO  (Evap.  ^  Unit  Piping) 


Min.  Startup  (Std.) 

(iMr  Ambiant) 

Sl4.  Unit  Opsratlon 
Fans  on  Abova  6$  F 
Fans  on  6S-4$  F 
Fans  on  ^$.35  F 
Unit  Cut  Off  Tamp  *F  (Sid.) 

Low  Amolant  Unit  Opar. 

Fans  on  Above  65  F 
Fans  on  6S-a6  F 
Fans  on  45-0  F 
^^ans  Modulata  65-0  F 
n^ans  Modulate  4S*C  F. 

Unit  Cut  Olf  Tamp  •F  (Low  Ambient) 


Std  and  Low  Ambient 
R-22  Charge  (Lbs,) 


Total  Unit  Operailng  Wi. 
incl.  Reirlgamnt  (Lbt.) 


ipping  Weight  (Lbe,) 


2C5Fa 


100-75-50-25 


COS  260  (RH) 
COS  281  (LH) 
46,75x85 
7,5x9$ 

74.2 

2 


6-2r  Prop, 
3B.500 

1,140 
7.760 
1 

Direct 


EVP  303 
034 


45* 

0 

6 

4 

2 

45- 

6 

4 


2-  CRHM  250 


10(W-S0^ 


COS  280  (RH) 
COS  281  (LH) 

46.75  X  95 
7.$x«5 
744 
2 


6-2rPfop. 

38J500 

1.140 

7.7S0 

1 

Direct 


EVP  302 
33.6 


72 


4410 


4,755 


45* 

0 

6 

4 

2 

45- 

6 

4 


2-CRHM3Qa 


100434(L33 


COS  262  (RH) 

COS  283  (LH) 

50x05 

6.25x05 

744 

3 


6-26*  Prep. 
36.900 

1.140 
7.750 
1 

Direct 


EVP  304 
20.4 


72 


4400 


4.446 


45- 

0 

8 

4 

2 

4P 

6 

4 


2 

0. 


265066 


10047-50-33 


COS  290  (RH) 
COS  291  (LK) 
47.25  X  162 

8,75  x  162 
1214 
2 


2-46*  Prop. 
53400 
610 

7.660 
7.5 
Sell 


EVP  307 

45 


30* 

0 

2 

1 

1 

30* 

2 

1 


02 


4,760 


4,730 


^  i  2001*230^4^  unlts^or^  Fooeenaar  ooile  dotemiinod  by  viewing  unit  Irom  compressor  end. 


160 


7,^25 


7.780 


2E5GaB 


100-75.50-37 


COS  292  (RH) 
COS  293  (LH) 
47.25  X  200 

6.75  X  200 
150 
2 


3*46*’  Prep. 
76,900 
610 

7,660 
7.5 
Belt 


2-  CRHR600 


100«l-60^ 


CDS  294  (RH) 

COS  295  (LH) 

484x200 

74x200 

156 

3 


EVP  306 
52 


30* 

0 

3 

2 

1 

30* 

3 

2 


210 


6,850 


6470 


3-i8-  Prop. 
73400 
610 

7,660 
74 
Belt 


EVP  309 
60 


25* 

0 

3 

2 

1 

25* 

3 

2 


310 


10.450 


10.470 
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TABLE  16-1  —  Etsctrleal  Data  (Continued) 


CQAA12D01-fl  • 


;  COAA12Q06>R 


I  CQaA  12002>fi  I  575  j  617-633  |  207  |  3«4  |  --  |  - j 

NOTES: 

’■  otactrlcal 

2.  Circuit  eharaetoristles  rotor  to  Individual  oloetrieal  aoureos  to  dual  com- 
prossor  units. 

^  3 phaso  eo  Hz oxeapt  variable 

O'*  200.  23(V460  volt  Low  Ambient  (2040  ton) 
units.  Single  power  for  these  moiorfs)  and  associated  controls 

Low  Ambient  unite  (204« 

4.  Wire  sizing  amps  per  NEC  44042  and  NEC  440-33. 

ou'rino  eanoccur 

mntn?Lt  y  <'-^LftA  of  compressor  first  step  plus  LRA  for  all  fan 
motors).  Compressor  seauenca  start  ort  dual  compressor  units. 

*  FU  oSiTI^'SnWr* taEEeSof  largem component 
f  LA  Recommended  dual  element  fuses  sized  at 

reSnl^to^'^ 

7.  Cc^reasor  tall  load  amps  {FLA)  based  on  the  amp  draw  at  104  F  air 

^ 

^^Full  windlng/part  Winding. 

phaae  unbalance  should  not  exceed  2%. 

10.  Local  codes  may  supersede  NEC. 


760 


76Q/S18 


655 


$55/379 


no/szo 


N0/S42 


430 


430/276 


346 

346/220 


Field  Connections 

COMPRESSOR  UNITS  CGAA  100>16QU.  200-300M.  400P.  600>1000£ 

- 71 

a - - - 


DUAL  COMPRESSOR  UNITS  CGAA-400-600M.  1200R 


isLsssrj^*;,,  ,C 

4 - .s 

- ^ 


Sl«a«^  I  L 

— -SjJ' 
"■--Irh 


‘WW  SMif  Amp« .  Sm  ENcfrioal  D*m  Tibt* 
•JjTor  RMooimtAeMloru.  S««  Elmleal  Dau 


TSonE 

COitStPOMMt 
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TRANE  FT.  WORTH  CARTER  BURGESS  @012/013 


'4BLE  14-1 Capacities  (Conilnuea) 


NOTES:  ■ - 

^1 .  CNIHO  Wii#r  flow  it  bmd  on  .0005  fouline  ftctor  in  ovtowtior 

KW  input  shown  it  lor  eomprtssor  only.  Sm  eteCTniCAL  DATA  ttbie  (or  Itn  KW 

Ratings  bas«d  on  ovaporotof  lomparttura  drop  of  R.tlngi  aro  accurnie  for  avMiorator  lemptfaiurt  dreo  m  191: 
Dirtc!  Interpolation  petween  rating  points  It  permiteIbK.  ««mpef aiure  drop  from  8F  10 1 2F. 

5.  Estropobtion  boyond  catalog  data  Is  not  pormlttod. 

6.  Blanks  indicate  improper  full  load  opertUng  point 

7.  Ftaiad  In  accordanca  with  aRI  standard  590-78. 


TSttne^ 

m^nt  conomouftMs 


.CUaAO 

OROERED 


Lm 


NOTES: 

1 .  Minimum  daaranee  6  fMt  on  coif  side. 

2.  Minimum  ciesrsnct  betwaon  units  Is  12  feet 

3.  Minimum  tube-pull  clearance  B  feet  for  evaeorator  end 

4.  Unitt  muse  not  be  installed  In  pit  deeper^Sf  hdght^f  SSt  ®  ^  ‘  compressor  end. 

5.  Minimum  clearance  12  feet  on  colt  sloes  If  installed  in  pit 

6.  Isolators  are  recommended  when  unit  ia  roof  mounted. 


SNPTOUaET 


Ml 

'iSlir 


Ri'lli 

rt,,t 
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CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 


PROJECT  LOCATION:  SAN  ANTONIO,  TEXAS 


SUBMITTAL  35.0% 


ECO  NO/  BUILDING:  IV.  D.  1)  /  BLDG  2399 


TASK  DESCRIFTIQN  QUANTITY 

NO/UN  I  UNIT  I MH  UN 


PROJECT  NO:  911 0991 2F 


ESTIMATOR:  S.P.  CLARK 


DATE: 

26-Oct-93 

CHECKED  BY:  DJY 

LABOR 


UN  PRICE 


38411.00 


MATERIALS 


CONTENGENCY 


OVERHEAD  &  PROFIT 


ll^QTAL 


10.00% 


10.00% 


COST 

UN  PRICE 

COST 

0.00 

0.00 

0.00 

0.00 

38411.00 

235000.00 

235000.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

E£QB1II 

IDTAL 

COST 


0 

273411 

0 

0 

0 

0 

0 

0 

0 

0 

; 

0 

0 

0 

0, 

0 

0| 

01 

c 

c 

c 

c 

c 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


273,411 


$27,341 


27,341 
$328,0931 


JOBNUMCE.WK1 
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26-Oct-93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PRO^CT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2399  -  ECO  IV.  D.  1)  -  REPLACE  CHILLER  W/  HIGHER  EFF/CFC  FREE  CHILLEF 
ANALYSIS  DATE:  NOVEMB^,  1993  ECONOMIC  LIFE  '  20  PREPARER  S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A  CONSTRUCTION  COST  $328,093 

B.  SlOH  $18,045 

C.  DESIGN  COST  $19,686 

D.  TOTAL  COST  (1A+1B+1C)  $365,824 


E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $0 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $0 

G.  TOTAL  INVESTMENT  (1D-1E-1F)  $365.824 


2.  ENERGY  SAVINGS  (+)/COSTf-1: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  'NOVEMBER  4.  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU{1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A  ELEC 

$10.55 

3160.8 

$33,346 

14.65 

$488,525 

B.  DIST 

$0 

17.70 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

$3.31 

0.00 

$0 

20.60 

$0 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

1.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$21,280 

13.59 

$289,195 

N.  TOTAL 

3160.8 

$54,626 

$777,721 

3.  NON  ENERGY  SAVINGS  f+1  OR  COST  (-): 


A.  ANNUAL  RECURRING  (+/-)  $0 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3AX  3A1) 

$0 

402 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR  (3) 

INGS(+)COST(-)(4) 

a. 

Chillers 

$339,208 

1 

0.96 

$325,640 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

I. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

■ 

$0 

12 

0.62 

$0 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

o. 

N/A 

$0 

15 

0.56 

$0 

p.  TOTAL  $339,208  _ $325,640 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 
4,  SIMPLE  PAYBACK  1G/(2N3+3A+(3Bp1/ECONOMIC  LIFE)): 


$325,640 

5.1  YEARS 


$1,103,360 

3.02 

9.9% 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5-f  3C1: 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR1  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRRI: 
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ECO  NO:  IV.F.1 


ECO  NAME:  Install  make-up  air  supply  for  kitchen  areas. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  41.614  KWH/yr 

Demand  Savings:  _ Q _  KW/yr 

Gas  Savings:  617.0  MCF/yr 

Cost  Savings:  $  3.604  /yr 

Implementation  Cost:  $  31.268 

Simple  Payback:  _ gj _  Years 

Savings  to  Investment:  _ 2.09 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  a  10’  x  28’  kitchen  hood  is  in  use  which  does  not  include  make-up  air  supply.  As 
a  result,  approximately  40%  of  the  exhaust  during  cooling  months  is  drawn  from  the 
adjacent  conditioned  dining  room.  The  kitchen  and  dining  areas  are  both  heated  during 
heating  months  and  100%  of  the  make-up  air  for  the  hood  is  brought  in  from  outside.  This 
ECO  analyzes  installing  a  make-up  air  hood  with  70%  supply  air  make-up. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  spreadsheet) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 


404 


MODIFIED  BIN  METHOD  CALCULATIONS 


REFER  TO  ASHRAE  1993  FUNDAMENTALS 


BLDG.  NO. 

44 

368 

407 

1350 

1387 

1462 

2399 

2652 

TIME  OF 

6:00A 

6:00A 

7A-10P 

4:00A 

10:00  A 

9A-8:30P 

5:00A 

10:00  A 

OPERATION 

1;30P 

2:00P 

7A-2P 

8:30P 

9:00P 

9A-10:30P 

7:30P 

7:00P 

DAYS/WEEK 

5 

5 

4.3 

6 

5 

5,2 

7 

4 

DB 

MID 

nTTO 

■jHig 

HRS 

HRS 

HRS 

HRS 

HRS 

HRS 

HRS 

RANGE 

PT. 

rfWw 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

100/104 

102 

74 

0.0116 

6.4 

7.0 

14.6 

14.5 

10.1 

15.8 

16.1 

7.1 

95/99 

97 

74 

0.0126 

59.4 

64.8 

139.8 

139.4 

97.9 

152.8 

153.4 

67.7 

90/94 

92 

74 

0.0139 

135.0 

147.3 

309.0 

307.1 

213.4 

334.4 

339.8 

149.6 

85/89 

87 

73 

0.0143 

173.8 

189.6 

418.5 

418.7 

296.3 

461.3 

458.6 

202.9 

80/84 

82 

72 

0.0146 

213.2 

231.4 

530.6 

557.5 

382.4 

589.7 

595.6 

253.5 

75/79 

77 

70 

0.0142 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

70/74 

72 

66 

0.0123 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

65/69 

67 

61 

0.0101 

196.1 

208.4 

418.7 

527.9 

283.1 

433.6 

535.7 

183.2 

60/64 

62 

56 

0.0082 

161.8 

172.0 

346.9 

437.0 

235.1 

359.9 

443.3 

151.9 

55/59 

57 

51 

0.0066 

132.3 

140.5 

288.0 

363.6 

196.9 

300.7 

367.8 

126.2 

50/54 

52 

47 

0.0057 

118.4 

125.4 

256.0 

332.4 

174.6 

265.8 

333.0 

110.6 

45/49 

47 

43 

0.0050 

92.0 

96.8 

190.1 

260.7 

127.1 

192.8 

257.6 

79.5 

40/44 

42 

38 

0.0039 

72.4 

75.9 

138.6 

198.4 

88.8 

135.1 

195.0 

56.1 

35/39 

37 

34 

0.0034 

44.4 

46.1 

75.5 

120.8 

44.9 

68.1 

116.1 

28.1 

30/34 

32 

29 

0.0028 

23.0 

23.8 

34.9 

60.3 

18.9 

28.8 

57.4 

12.0 

25/29 

27 

25 

0.0023 

8.3 

8.4 

21.3 

3.8 

5.8 

19.4 

2.4 

20/24 

22 

20 

0.0016 

2.4 

2.5 

6.1 

2.0 

3.0 

5.9 

1.3 

15/19 

17 

15 

0.0013 

0.4 

0.4 

0.9 

0.0 

0.0 

0.8 

10/14 

12 

10 

0.0009 

0.2 

0.2 

0.1 

0.4 

0.0 

0.0 

ASSUMPTIONS 

1)  SUMMER  ROOM  DESIGN;  78FDB,  50%RH 

2)  WINTER  ROOM  DESIGN:  70FDB,  40%RH 

3)  HUMIDITY  RATIOS  FOR  THE  SPACE  BASED  ON  SUMMER  &  WINTER  ROOM  DESIGN  TEMP. 


EQUIPMENT: 

SMALL  AIR  COOLED  CHILLER  (3-25  TONS):  8.57  BTU/WATT-H 
LARGE  AIR  COOLED  CHILLER  (25-100  TONS):  8.63  BTU/WATT-H 
SMALL  WATER  COOLED  CHILLER  (25-100  TONS):  11.11  BTU/WATT-H 
LARGE  WATER  COOLED  CHILLER  (>100  TONS):  12.12  BTU/WATT-H 


SYSTEM  TYPES  FOR  ABOVE  BUILDINGS 


BUILDING 

NUMBER 

SYSTEM  TYPE 

44 

SMALL  AIR  COOLED 

368 

SMALL  AIR  COOLED 

407 

LARGE  AIR  COOLED 

1350 

LARGE  WATER  COOLED 

1387 

SMALL  AIR  COOLED 

1462 

LARGE  AIR  COOLED 

2399 

LARGE  WATER  COOLED 

2652 

LARGE  AIR  COOLED 
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CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 


PROJECT  LOCATION:  SAN  ANTONIO.  TEXAS 


SUBMITTAL:  35.0% 


ECO  NO/BUILDlNG:IV.  F./BLDG  2399  HOOD  4 


TASK  DESCRIPTJON  QUAI^ITY 

NO/UN  1  UNIT  I MH  UN 


PROJECT  NO:  91109912F 


ESTIMATOR:  C.M.  JOHNSON 


DATE: 


CHECKED  BY:  SPC 


LABOR 


27-Oct-93 


MATERIALS 


10’X  28*  HOOD 

COMB.  SUPPLY  EXHAUST  UNIT 


28  LF 
28  MCFM 


SUBTOTAL 


OVERHEAD  &  PROFIT 


TOTAL 


10.00% 


UN  iP  RICE 

COST 

UN  PRICE 

COST 

0.00 

0.00 

0.00 

0.00 

44 

50 

1246.00 

500.00 

14000.00 

56 

00 

1568.00 

310.00 

8680.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

$2,814  $22.6801 

TOTAL 

COST 


0 

0 

15246 

10248 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0| 

ol 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


$25,494 


$285043 


JOBNUMCE.WK1 
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27-Oct~93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  _ 

PROJECT  TITLE: 


FORT  SAM  HOUSTON 


REGION  NO. 


FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP 


PROJECT  NO.  91 1 0991 2F 


FISCAL  YEAR 


1994 


DISCRETE  PORTION  NAME:  BUILDING  2399 

-  ECO  IV.  F.) 

-  INSTALL  MAKE-UP  AIR  SUPPLY  FOR  KITCHEN  AREAS 

ANALYSIS  DATE:  NOVEMBER  1 , 1 993  ECONOMIC  LIFE 

20 

PREPARER  C.  M.  JOHNSON 

1.  INVESTMENT  COSTS: 

A.  CONSTRUCTION  COST 

$28,043 

B.  SlOH 

$1,542 

0.  DESIGN  COST 

$1,683 

D.  TOTAL  COST  (lA+IB+IC) 

$31,268 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

$0 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

$0 

G.  TOTAL  INVESTMENT  (1 D-1 E-1 F) 

$31,268 

2.  ENERGY  SAVINGS  (+VCOSTf-1: 

DATE  OF  NISTIR  85- 3273-X  USED  FOR  DISCOUNT  FACTORS:  J 

NOVEMBER  4,  1992 

ENERGY  COST  SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE  $/MBTU(1)  MBTU/YR{2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A.  ELEC  $10.55  142.03 

$1,498 

14.65 

$21,952 

B.  DIST 

$0 

17.70 

$0 

C.RESID 

$0 

20.99 

$0 

D.  NG  $3.31  636.08 

$2,105 

20.60 

$43,372 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH  ■  “  . 

$0 

13.59 

$0 

1.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$0 

13.59 

$0 

N.  TOTAL  778.11 

$3,604 

$65,324 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  : 

A  ANNUAL  RECURRING  (+/-)  $0 

1 .  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  _ $0 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 


SAVINGS(+)  YEAR  OF  DISCOUNT 
COST(-)(1)  OCCUR.(2)  FACTOR(3) 


DISCOUNTED  SAV- 
lNGS(+)COST(-)(4) 


a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g. 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

6 

0.73 

$0 

1. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

$0 

11 

0.65 

$0 

1. 

N/A 

$0 

12 

0.62 

$0 

m. 

n7a 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

o. 

N/A 

$0 

15 

0.56 

$0 

P- 

TOTAL 

$0 

$0 

C. 

TOTAL  NON 

ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 

$0 

4.  SIMPLE  PAYBACK  1G/(2N3->-3A+(3Bp1 /ECONOMIC  LIFBL 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  <2N5+3C^: 

6.  SAVINGS  TO  INVESTMENT  RATIO  fSIR)  5/1 G: 

7-  ADJUSTED  INTERNAL  RATE  OF  RETURN  ^AIRRV 


8.7  YEARS 


$65.324 


2.09 


7.9% 
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ECO  NO:  IV.F.2 


ECO  NAME:  Install  make-up  air  supply  for  kitchen  areas. 

SUMMARY  DATA  (DEPENDENT): 

KWH  Savings:  4.776  KWH/yr 

Demand  Savings:  _ Q _  KW/yr 

Gas  Savings:  70.8  MCF/yr 

Cost  Savings:  $  414 _  /yr 

Implementation  Cost:  S  3.976 

Simple  Payback:  _ _  Years 

Savings  to  Investment:  _ 1.89 

Ratio  (SIR): 

ECO  DESCRIPTION: 

Currently,  a  4’  x  4’  kitchen  hood  is  in  use  which  does  not  include  make-up  air  supply.  As 
a  result,  approximately  40%  of  the  exhaust  during  cooling  months  is  drawn  from  the 
adjacent  conditioned  dining  room.  The  kitchen  and  dining  areas  are  both  heated  during 
heating  months  and  100%  of  the  make-up  air  for  the  hood  is  brought  in  from  outside.  This 
ECO  analj^es  installing  a  make-up  air  hood  with  70%  supply  air  make-up. 

COST  SAVINGS  CALCULATIONS: 

(Refer  to  following  spreadsheet) 

IMPLEMENTATION  COSTS: 

(Refer  to  following  Cost  Estimate) 

LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 
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MODIFIED  BIN  METHOD  CALCULATIONS 


REFER  TO  ASHRAE  1993  FUNDAMENTALS 


BLDG.  NO. 

44 

368 

407 

1350 

1387 

1462 

2399 

2652 

TIME  OF 

6:00A 

6:00A 

7A-10P 

4:00A 

10:00  A 

9A-8:30P 

5:00A 

OPERATION 

1:30P 

2:00P 

7A-2P 

8:30P 

9:00P 

9A-10:30P 

DAYS/WEEK 

5 

5 

4.3 

6 

5 

5.2 

7 

DB 

MID 

MC 

HUMID 

HRS 

HRS 

HRS 

HRS 

HRS 

HRS 

HRS 

HRS 

RANGE 

PT. 

WB 

RATIO 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

/YR. 

100/104 

102 

74 

0.0116 

6.4 

7.0 

14.6 

14.5 

10.1 

15.8 

16.1 

7.1 

95/99 

97 

74 

0.0126 

59.4 

64.8 

139.8 

139.4 

97.9 

152.8 

153.4 

67.7 

90/94 

92 

74 

0.0139 

135.0 

147.3 

309.0 

307.1 

213.4 

334.4 

339.8 

149.6 

85/89 

87 

73 

0.0143 

173.8 

189.6 

418.5 

418.7 

296.3 

461.3 

458.6 

202.9 

80/84 

82 

72 

0.0146 

213.2 

231.4 

530.6 

557.5 

382.4 

589.7 

595.6 

253.5 

75/79 

77 

70 

0.0142 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

70/74 

72 

66 

0.0123 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

65/69 

67 

61 

0.0101 

196.1 

208.4 

418.7 

527.9 

283.1 

433.6 

535.7 

183.2 

60/64 

62 

56 

0.0082 

161.8 

172.0 

346.9 

437.0 

235.1 

359.9 

443.3 

151.9 

55/59 

57 

51 

0.0066 

132.3 

140.5 

288.0 

363.6 

196.9 

300.7 

367.8 

126.2 

50/54 

52 

47 

0.0057 

118.4 

125.4 

256.0 

332.4 

174.6 

265.8 

333.0 

110.6 

45/49 

47 

43 

0.0050 

92.0 

96.8 

190.1 

260.7 

127.1 

192.8 

257.6 

79.5 

40/44 

42 

38 

0.0039 

72.4 

75.9 

138.6 

198.4 

88.8 

135.1 

195.0 

56.1 

35/39 

37 

34 

0.0034 

44.4 

46.1 

75.5 

120.8 

44.9 

68.1 

116.1 

28.1 

30/34 

32 

29 

0.0028 

23.0 

23.8 

34.9 

60.3 

18.9 

28.8 

57.4 

12.0 

25/29 

27 

25 

0.0023 

8.3 

8.4 

9.6 

21.3 

3.8 

5.8 

19.4 

2.4 

20/24 

22 

20 

0.0016 

2.4 

2.5 

3.6 

6.1 

2.0 

3.0 

5.9 

1.3 

15/19 

17 

15 

0.0013 

0.4 

0.4 

0.3 

0.9 

0.0 

O.O 

0.8 

0.0 

10/14 

12 

10 

0.0009 

0.2 

0.2 

0.1 

0.4 

0.0 

0.0 

0.4 

0.0 

ASSUMPTIONS 

1)  SUMMER  ROOM  DESIGN:  78FDB,  50%RH 

2)  WINTER  ROOM  DESIGN:  70FDB.  40%RH 

3)  HUMIDITY  RATIOS  FOR  THE  SPACE  BASED  ON  SUMMER  &  WINTER  ROOM  DESIGN  TEMP. 


EQUIPMENT: 

SMALL  AIR  COOLED  CHILLER  (3-25  TONS):  8.57  BTU/WATT-H 
LARGE  AIR  COOLED  CHILLER  (25-100  TONS):  8.63  BTU/WATT-H 
SMALL  WATER  COOLED  CHILLER  (25-100  TONS):  11.11  BTU/WATT-H 
LARGE  WATER  COOLED  CHILLER  (>100  TONS):  12.12  BTU/WATT-H 


SYSTEM  TYPES  FOR  ABOVE  BUILDINGS 


BUILDING 

NUMBER 

SYSTEM  TYPE 

44 

SMALL  AIR  COOLED 

368 

SMALL  AIR  COOLED 

407 

LARGE  AIR  COOLED  : 

1350 

LARGE  WATER  COOLED 

1387 

SMALL  AIR  COOLED 

1462 

LARGE  AIR  COOLED 

2399 

LARGE  WATER  COOLED 

2652 

LARGE  AIR  COOLED 
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CARTER  &  BURGESS  COST  ESTIMATING  ANALYSIS 


PROJECT  NAME:  FORT  SAM  HOUSTON  EEAP 

PROJECT  NO:91109912F 

PROJECT  LOCATION:  SAN  ANTONIO,  TEXAS 

ESTIMATOR:  C.M.  JOHNSON 

I  SUBMITTAL: 

35.0% 

IdATE: 

27-Oct-93 

1 

I  ECO  NO/BUILDING:IV.  F./BLDG  2399  HOOD  5 

1  CHECKED  BY:  SPC  | 

TASK  DESCRIPTION 

1  QUANTITY 

tABOR 

TOTAL 

1  : :  MATEnlALS 

NO/ON 

UNIT 

MHUN 

HRS 

UN  PRICE 

COST 

UN  PRICE 

COST 

COST 

0.00 

0.00 

0 

0.00 

0.00 

0 

4*X  4*  HOOD 

4 

LF 

44.50 

178.00 

400.00 

1600.00 

1778 

COMB.  SUPPLY  EXHAUST  UNIT 

1.6 

MCFM 

140.00 

224.00 

775.00 

1240.00 

1464 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

0.00 

0.00 

0 

SUBTOTAL 

$402 

$2,840 

$3,242 

OVERHEAD  &  PROFIT 

10.00% 

$3!s66 

JOBNUMCE.WK1 
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27-Oct-93 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  _ FORT  SAM  HOUSTON _  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  _ FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2399  -  ECO  IV.  F.)  -  INSTALL  MAKE-UP  AIR  SUPPLY  FOR  KITCHEN  AREAS 
ANALYSIS  DATE:  NOVEMBER  1 , 1 993  ECONOMIC  LIFE  20  PREPARER  C.  M.  JOHNSON 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1A+1B+1C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID-1  E-1F) 


$3,566 

$196 

$214 

$3,976 

$0 

$0 

$3,976 


2.  ENERGY  SAVINGS  (+1/COSTf-1: 

DATE  OF  NISTIR  85-  3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4. 1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELEC 

$10.55 

16.3 

$172 

14.65 

$2,519 

B.  DIST 

$0 

17.70 

$0 

C.  RESID 

$0 

20.99 

$0 

D.  NG 

$3.31 

73.02 

$242 

20.60 

$4,979 

E.  PPG 

$0 

13.59 

$0 

F.  COAL 

$0 

16.32 

$0 

G.  SOLAR 

$0 

13.59 

$0 

H.  GEOTH 

$0 

13.59 

$0 

1.  BIOMA 

$0 

13.59 

$0 

J.  REFUS 

$0 

13.59 

$0 

K.  WIND 

$0 

13.59 

$0 

L  OTHER 

$0 

13.59 

$0 

M.  DEMAND  SAVINGS 

$0 

13.59 

$0 

N.  TOTAL 

89.32 

$414 

$7,498 

3.  NON  ENERGY  SAVINGS  (+1  OR  COST  ^-V 

A.  ANNUAL  RECURRING  (+/-) 

$0 

1.  DISCOUNT  FACTOR  (TABLE  A) 

2.  DISCOUNTED  SAVINGS/COST  {3A  X  3A1) 

$0 

414 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAV- 

COST(-)(1) 

OCCUR.  (2) 

FACTOR(3) 

INGS(+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

$0 

3 

0.89 

$0 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

k. 

N/A 

$0 

10 

0.68 

$0 

N/A 

$0 

11 

0.65 

$0 

m 

$0 

12 

0.62 

$0 

$0 

13 

0.6 

$0 

n. 

N/A 

$0 

14 

0.58 

$0 

o. 

N/A 

$0 

15 

0.56 

$0 

p- 

TOTAL 

$0 

$0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 


$0 


4.  SIMPLE  PAYBACK 


1G/(2N3+3A+(3Bp1/ECONOMIC  LIFE)): 


9.6  YEARS 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3CL 

6.  SAVINGS  TO  INVESTMENT  RATIO  fSIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRRL 


$7,498 

1.89 

7.4% 
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ENERGY  CONSERVATION  ANALYSIS 


ENERGY  CONSERVATION  OPPORTUNITIES  rECO^O  -  BUILDING  NO.  2399 

ECO  NO:  Vn  D  &  DC  A,  B,  C,  D 
ECO  NAME:  Improve  lighting  efficiency. 

SUMMARY  DATA  (DEPENDENT): 


KWH  Savings: 

_ 18.019 

KWH/yr 

Demand  Savings: 

_ 28.42 

KW/yr 

Gas  Savings: 

_ n/a 

MCF/yr 

Cost  Savings: 

$ _ 1.574,00 

/yr 

Implementation  Cost: 

S _ 8.895 

Simple  Payback: 

_ 5.7 

Years 

Savings  to  Investment:  _ 2.0Q 

Ratio  (SIR): 

ECO  DESCRIPTION: 


C}urrently,  low  efficiency  lighting  systems  are  in  use.  This  ECO  will  update  the  lighting 
systems  to  improve  efficiency  while  maintaining  or  increasing  the  current  light  levels.  The 
existing  lighting  system  and  proposed  retrofit  action  are  as  follows: 


QTY 

FIXTURE  TYPE 

ACnON 

6 

2-Lamp,  2’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

158 

2-Lamp,  4’  Fluor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

10 

4-Lamp,  4’  Ruor. 

Retrofit  w/T8  lamps  and  electronic  ballasts. 

2 

Incandescent  track 

Retrofit  with  compact  fluor.  lamps. 

10 

Incandescent  hood 

None. 

2 

Incandescent  exit 

Replace  w/LED  exit  fixture. 

COST  SAVINGS  CALCULATIONS: 


(Refer  to  following  Flex  Output) 


Demand  Savings  -  ilS.3nKW-16.024KW)i4mo.xSlJ0lKW+Smo.xS6.25/KW) 
»  $189.44^r 


IMPLEMENTATION  COSTS: 

(Refer  to  following  Flex  Output  and  Lighting  Implementation  Cost  located  in  Appendix  E) 
LIFE  CYCLE  COST  ANALYSIS: 

(Refer  to  following  ECIP  Life  Cycle  Cost  Summary) 
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I  Whole  Building  Sumary  Report  | 


oject:  FT  SAM  HOUSTON  EEAP 

ile:  H:\JOB\911099\12F\ELECT\FLEX\OUT\E399\BLD2399A.WB 
ate:  10/16/1993 


Lighting  Annual  : 

87729 

kWh 

Lighting  Capacity  : 

16.024 

kW 

Annual  Cooling  Effect  : 

121686 

kWh 

Annual  Heating  Effect  : 

12533 

kWh 

Total  Surveyed  Floor  Area: 

14648 

SqFt 

Percent  Survey  Conpleted  : 

1464800 

X 

Lighting  Power  Density  : 

1.094 

W/sqft 

Costs  Initial  Energy 

Maint. 

Cooling 

Heating 

PVLCC  S  7978  86676 

13427 

111797 

“2151 

AVLCC  $  587  6378 

988 

8226 

-158 

Total 


217727 

16021 
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I  Lighting  Level  Comparison  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

~  File;  H:\JOB\911099\12F\ELECT\FLEX\OUT\2399\BLD2399A.LLR 
hte:  10/16/1993 


Room 


Foot  Candles 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calculated 

36.2 

14.4 

25.5 

9.60 

4-stor 

3-scullery 

Measured 

31.2 

5.9 

18.8 

9.03 

2-kitchen 

4-stor 

Requi red 

50.0 

5.0 

32.0 

24.65 

2- kitchen 

1 -dining 

Foot  Candle 

Comparison 

MAX 

MIN 

AVG 

SDEV 

MAX  Room 

MIN  Room 

Calc  -  Req. 

31.2 

-35.6 

-6.5 

33.94 

4-stor 

3-scullery 

Meas  -  Req. 

15.3 

-33.1 

-13.2 

20.85 

1-dining 

5-kitchen 

Lighting  System  Survey  Summary 
One  Page  for  Each  Defined  System 


iect:  FT  SAM  HOUSTON  EEAP 

file:  H:\JOB\911099\12F\ELECT\FLEX\OUT\2399\BLD2399A.LSR 
Date:  10/16/1993 


System  Number: 


Descrip:  4  lamp,  2x4  lay- in 


Rooms  Served; 

Floor  Area: 
Possible  kU: 
Working  kU: 
Capacity  kU; 
Lighting: 
Heating: 
Cooling: 


7192  SqFt 

8.352 

8.352 

8.352 

45727  Annual  kWh 
6532  Annual  kWh 
63423  Annual  kWh 


Op  Hours/Year: 

5475  Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

69.0  Months 

Power  Density: 

1.161  Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

72 

288 

72.0 

Working 

72 

288 

72.0 

Capacity 

72 

288 

72.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  45178 

5225 

58268 

-1121 

111366 

AVLCC  $  3324 

384 

4287 

-82 

8195 

System  Nunfcer: 

2 

Descrip:  2x2  rec.  fluor 

Served: 


l^Moor  Area: 

11000 

SqFt 

Possible  kW: 

0.377 

Working  kW: 

0.377 

Capacity  kW: 

0.377 

Lighting: 

2063 

Annual  kWh 

Keating: 

295 

Annual  kWh 

Cooling: 

2861 

Annual  kWh 

Op  Hours/Year: 

5475 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

69.0 

Months 

Power  Density: 

0.034 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

6 

12 

6.0 

Working 

6 

12 

6.0 

Capacity 

6 

12 

6.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

Cooling 

Heating 

PVLCC  $  2038 
AVLCC  %  150 


421 


3 


Oescrip:  8'  track  w/PL 


System  Number: 


Rooms  Served: 

Floor  Area: 
possible  kU: 
Drking  kU: 
pacity  kU: 
Lighting: 
Heating: 
Cooling: 
Op  Hours/Year: 
Relanp  Method: 
Relamp  Time  : 
Power  Density: 


1 


7192 

0.048 

0.048 

0.048 

SqFt 

263 

Annual 

kWh 

38 

Annual 

kWh 

372 

Annual 

kWh 

5475 

Annual 

Hrs 

Spot 

31-0 

Months 

0.007 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

2 

2.0 

Working 

2 

2 

2.0 

Capacity 

2 

2 

2.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

PVLCC  $  260 

305 

343 

-6 

AVLCC  $  19 

22 

25 

-0 

Total 


945 

70 


System  Number:  4 


Descrip:  1x4  rec.  fluor. 


Rooms  Served: 

3 

Floor  Area: 

6592 

SqFt 

Possible  kW: 

5.087 

Working  kW: 

5.087 

Capacity  kW: 

5.087 

Lighting: 

27850 

Annual  kWh 

Heating: 

3979 

Annual  kWh 

Cooling: 

38628 

Annual  kWh 

Op  Hours/Year: 

5475 

Annual  Hrs 

Method: 

Spot 

Time  : 

69.0 

Months 

^PFr  Density: 

0.772 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

81 

162 

81.0 

Working 

81 

162 

81.0 

Capacity 

81 

162 

81.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint 

;.  Cooling 

Heating 

Total 

PVLCC  $  27516 

4033  35488 

-683 

69676 

AVLCC  $  2025 

297  2611 

-50 

5127 

422 


System  Nimber: 


Descrip:  lensed  gasketed  hood  fixture 


Rooms  Served: 

1 

Floor  Area: 

3808 

SqFt 

^^ossible  kU: 

1.000 

^Aprking  kU: 

1.000 

^ppacity  kU: 

1.000 

Lighting: 

5475 

Annual 

kWh 

Heating: 

782 

Annual 

kWh 

Cooling: 

7594 

Annual 

kWh 

Op  Hours/Year: 

5475 

Annual 

Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

1.6 

Months 

Power  Density: 

0.263 

Uatts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

10 

0.0 

Working 

10 

10 

0.0 

Capacity 

10 

10 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0,0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  5409 

2835 

6977 

-134 

15103 

AVLCC  $  398 

209 

513 

-10 

1111 

System  Number: 

6 

Descrip:  4 

'  wrap 

Rooms  Served; 

Floor  Area; 
Possible  kW; 
Working  kU: 
Capacity  kU; 
Lighting: 
Heating; 
Cooling: 


Op  Hours/Year: 


864 

SqFt 

1.160 

1.160 

1.160 

6351 

Annual 

kWh 

907 

Annual 

kWh 

8809 

Annual 

kWh 

5475 

Annual 

Hrs 

Spot 

69.0 

Months 

1.343 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

40 

10.0 

Working 

10 

40 

10,0 

Capacity 

10 

40 

10.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  S  6275 

726 

8093 

-156 

15468 

AVLCC  $  462 

53 

595 

-11 

1138 

423 


BSSSSSSSSSS=SSS===S====S=SS===S=S=S= 

I  Whole  Building  Summary  Report  | 


Project:  FT  SAM  HOUSTON  EEAP 

•i  I e:  H :  \ J0B\91 1 099\1 2F\ELECT\FLEX\0UT\2399\BLD2399B . WBR 
ate:  10/16/1993 


Lighting  Annual 

100693 

kWh 

lighting  Capacity 

18.392 

kW 

Annual  Cooling  Effect 

139704 

kWh 

Annual  Heating  Effect 

14385 

kWh 

Total  Surveyed  Floor  Area 

14648 

SqFt 

Percent  Survey  Completed 

1464800 

X 

Lighting  Power  Density 

1.256 

W/sqft 

Costs  Initial  Energy  Maint. 

Cooling 

Heating 

PVLCC  *  0  99485  17086 

128361 

-2468 

AVLCC  %  0  7320  1257 

9445 

-182 

Total 


242464 

17841 


Lighting  System  Survey  Sumnary 
One  Page  for  Each  Defined  System 


t:  FT  SAM  HOUSTON  EEAP 
t  e :  H : \ JOB\91 1 099\1 2 F\ELECT\FLEX\OUT\2399\BLD2399B . LSR 
ate:  10/16/1993 


System  Nunber:  1  Descrip:  4  lamp,  2x4  lay- in 


Rooms  Served: 

1 

Floor  Area: 

7192 

SqFt 

Possible  kU: 

6.720 

Working  kW: 

6.720 

Capacity  kW: 

6.720 

Lighting: 

36792 

Annual  kWh 

Heating: 

5256 

Annual  kWh 

Cooling: 

51030 

Annual  kWh 

Op  Hours/Year: 

5475 

Annual  Mrs 

Re lamp  Method: 

Spot 

Relamp  Time  ; 

69.0 

Months 

Power  Density: 

0.934 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

70 

140 

35.0 

Working 

70 

140 

35.0 

Capacity 

70 

140 

35.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating  Total 

PVLCC  $  36350 

4655  46882 

-902  86986 

AVLCC  $  2675 

343  3450 

-66  6401 

System  Nunber: 

2 

Descrip:  2x2  rec.  fluor. 

^ossi 


Served: 
loor  Area: 
Possible  kU: 
Working  kU: 
Capacity  kU: 
Lighting: 
Heating: 
Cooling: 


2 

11000 

0.675 

0.579 

0.675 

3698 

528 

5130 


SqFt 


Annual 

Annual 

Annual 


kWh 

kWh 

kWh 


Op  Hours/Year:  5475  Annual  Hrs 

Relamp  Method:  Spot 

Relamp  Time  :  41.4  Months 

Power  Density:  0.053  Watts/SqFt 

Equipment  Fixtures  Lamps 

Ballasts 

Possible 

7 

14 

7.0 

Working 

6 

12 

6.0 

Capacity 

7 

14 

7.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

1 

0 

1.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  3654 

784 

4713 

-91 

9060 

AVLCC  %  269 

58 

347 

-7 

667 

Descrip:  8'  track  u/incand, 


System  Nunber:  3 


Rooms  Served: 

1 

Floor  Area: 

7192 

SqFt 

Possible  kU: 

0.300 

^|Kking  kU: 

0.300 

^^Bcity  kU: 

0.300 

Lighting: 

1643 

Arvuial  kWh 

Heating: 

235 

Annual  kWh 

Cooling: 

2323 

Annual  kWh 

Op  Hours/Year: 

5475 

Annual  Hrs 

Relamp  Method; 

Spot 

Relamp  Time  : 

4.4 

Months 

Power  Density; 

0.042 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

2 

6 

0.0 

Working 

2 

6 

0.0 

Capacity 

2 

6 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs 

Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC 

$ 

1623 

1022 

2145 

-40 

4750 

AVLCC 

$ 

119 

75 

158 

-3 

349 

System  Nunber:  4  Descrip:  1x4  rec.  fluor. 


Rooms  Served: 

3 

Floor  Area: 

6592 

SqFt 

Possible  kW: 

7.776 

Working  kW: 

7.776 

Capacity  kW: 

7.776 

Lighting: 

42574 

Annual 

kWh 

Heating; 

6082 

Annual 

kWh 

Cooling: 

59049 

Annual 

kWh 

Op  Hours/Year: 

5475 

Annual 

Hrs 

Ralmmp  Method: 

Spot 

Time  : 

69.0 

Months 

Density: 

1.180 

Watts/SqFt 

Equipment  Fixtures  Lamps  Ballasts 


Possible 

81 

162 

81.0 

Working 

81 

162 

81.0 

Capacity 

81 

162 

81.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  42063 

6460 

54249 

-1044 

101728 

AVLCC  $  3095 

475 

3992 

-77 

7485 

System  Number: 


5 


Descrip:  lensed  gasketed  hood  fixture 


Rooms  Served: 

1 

Floor  Area: 

3808 

SqFt 

^Possible  kU: 

1.000 

tfkrking  kU: 

1.000 

^Hbcitv  kMt 

1.000 

Lighting: 

5475 

Annual  kUh 

Heating: 

782 

Annual  kWh 

Cooling: 

7594 

Annual  kWh 

Op  Hours/Year: 

5475 

Annual  Hrs 

Relamp  Method: 

Spot 

Relamp  Time  : 

1.6 

Months 

Power  Density: 

0.263 

Watts/SqFt 

Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

10 

0.0 

Working 

10 

10 

0.0 

Capacity 

10 

10 

0.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint.  Cooling 

Heating 

Total 

PVLCC  $  5409 

2835  6977 

-134 

15086 

AVLCC  $  398 

209  513 

-10 

1110 

System  Nunber: 

6 

Descrip:  4 

'  wrap 

Rooms  Served: 

1 

Floor  Area: 

864 

SqFt 

Possible  kW: 

1.920 

Working  kW: 

1.920 

Capacity  kW: 

1.920 

Lighting: 

10512 

Annual 

kWh 

Heating: 

1502 

Annual 

kWh 

Cooling: 

14580 

Annual 

kWh 

5475  Annual  Mrs 
Spot 

69.0  Months 
2.222  Watts/SqFt 


Equipment  Fixtures 

Lamps 

Ballasts 

Possible 

10 

40 

10.0 

Working 

10 

40 

10.0 

Capacity 

10 

40 

10.0 

Disconnected 

0 

0 

0.0 

Broken/Burned 

0 

0 

0.0 

Costs  Energy 

Maint. 

Cooling 

Heating 

Total 

PVLCC  $  10386 

1330 

13395 

-258 

24853 

AVLCC  $  764 

98 

986 

-19 

1829 

Op  Hours/Year: 
^^rap  Method: 

Time  : 
^^Pr  Density: 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  FORT  SAM  HOUSTON  REGION  NO.  3  PROJECT  NO.  911 0991 2F 

PROJECT  TITLE:  FORT  SAM  HOUSTON  DINING  FACILITIES  EEAP  FISCAL  YEAR  1994 

DISCRETE  PORTION  NAME:  BUILDING  2399  -  ECO  VII D.  &  IX  A,  B.,  C.,  D.  -  LIGHITNG  IMPROVEMENTS 

ANALYSIS  DATE:  NOVEMBER  1 . 1 993  ECONOMIC  LIFE  15  PREPARER  _ S.  P.  CLARK 


1.  INVESTMENT  COSTS: 


A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  TOTAL  COST  (1 A+ 1 B+ 1 C) 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (1 D-1E-1F) 


$7,978 

$439 

$479 

$8,895 

_ $0 

$0 

$8,895 


2.  ENERGY  SAVINGS  (+)/COST1-1: 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS:  ’NOVEMBER  4,  1992 


ENERGY 

COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(^ 

A  ELEC 

$10.55 

44.25 

$467 

11.77 

$5,495 

B.  DIST 

$0 

13.83 

$0 

C.  RESID 

$0 

16.15 

$0 

D.  NG 

$3.31 

0.00 

$0 

15.34 

$0 

E.  PPG 

$0 

11.12 

$0 

F.  COAL 

$0 

12.82 

$0 

G.  SOLAR 

$0 

11.12 

$0 

H.  GEOTH 

$0 

11.12 

$0 

1.  BIOMA 

$0 

11.12 

$0 

J.  REFUS 

$0 

11.12 

$0 

K.  WIND 

$0 

11.12 

$0 

L  COOLING 

$10.55 

61.5 

$649 

11.12 

$7,215 

M.  DEMAND  SAVINGS 

$189 

11.12 

$2,107 

N.  TOTAL 

105.75 

$1,305 

$14,816 

3.  NON  ENERGY  SAVINGS  (+)  OR  COST  (-): 


A  ANNUAL  RECURRING  (+/-)  $269 

1.  DISCOUNT  FACTOR  (TABLE  A) 

11.1 

2.  DISCOUNTED  SAVINGS/COST  (3A  X  3A1 )  ~ 

$2,986 

429 


o  a. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


B.  NON  RECURRING  SAVINGS  (+)  OR  COST(-) 


ITEM 

SAVINGS(+) 

COST(-)(1) 

YEAR  OF 
OCCUR.  (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED  SAV- 
INGS{+)COST(-)(4) 

a. 

N/A 

$0 

1 

0.96 

$0 

b. 

N/A 

$0 

2 

0.92 

$0 

c. 

N/A 

$0 

3 

0.89 

$0 

d. 

N/A 

$0 

4 

0.85 

$0 

e. 

N/A 

$0 

5 

0.82 

$0 

f. 

N/A 

$0 

6 

0.79 

$0 

g- 

N/A 

$0 

7 

0.76 

$0 

h. 

N/A 

$0 

8 

0.73 

$0 

i. 

N/A 

$0 

9 

0.7 

$0 

j- 

N/A 

$0 

10 

0.68 

$0 

k. 

N/A 

11 

0.65 

$0 

$0 

12 

0.62 

$0 

13 

0.6 

$0 

14 

0.58 

$0 

0. 

N/A 

15 

0.56 

$0 

TOTAL  _ $0^  $0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (3A2  +  3Bp4) 

4.  SIMPLE  PAYBACK  lG/(2N3+3A-f(3Bp1 /ECONOMIC  LIFE)): 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  f2N5+3C): 

6.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  5/1 G: 

7.  ADJUSTED  INTERNAL  RATE  OF  RETURN  fAIRR^: 


$2,986 

5.7  YEARS 
$17,802 
2.00 
8.9% 
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